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THE  OKONITE  /  /COMPANY  ANNOUNCES 


BOTH  ARE  BRAKE-LINING 
BUILT  TO  RESIST  WEAR 


THE  OKONITE  COMPANY 

PASSAIC,  N.  J. 

Gentlemen : 

I  want  to  see  how  broke-lining  is  applied  to 
yoor  OKOLAST  TREE  WIRE  to  protect  it  from  wear. 
Kindly  send  me  a  sample  cut  back  to  show  how 
it  is  made. 


Deportment 


Company _ 

Addj'ess  _ _ 

No.  and  Street 


INSULATION 


OKOLAST 


City  State 


li.  WOUUJ 


f/T  LASTS) 

A  Tree  Wire  Armored 
with  Brake-Lining . . . 


P  y  The  abrasion-resistant  outside  covering 
■  I  (1)  of  OKOLAST  is  a  very  tough  impreg¬ 
nated  fabric  of  specially  treated  seine 
twine  and  is  proof  against  the  elements. 

The  protective  armor  (2)  of  OKOLAST  is  actu¬ 
ally  a  special  brake  lining  wrapped  over  the  in¬ 
sulation  to  protect  it  from  wear.  Like  automobile 
brake-lining  it  is  made  to  stand  almost  endless 
abrasion. 

This  combination  added  to  the  OKONITE 
rubber  insulation  (3)  gives  a  three-fold  protec¬ 
tion  against  the  severe  service  to  which  tree 
wire  is  subjected. 

Filling  out  and  mailing  the  coupon  at  the  left 
will  bring  you  a  sample  of  this  super  tree  wire 
and  descriptive  bulletin. 

THE  OKONITE  COMPANY 

Founded  1878 

THE  OKONITE-CAILENDER  CABLE  COMPANY,  INC. 

Factories:  Passaic,  N.  J.  Paterson,  N.  J. 

SALES  OFFICES: 

NEW  YORK  CHICAGO  PHILADELPHIA  PITTSBURGH  ST,  LOUIS  BOSTON 
ATLANTA  BIRMINGHAM  SAN  FRANCISCO  LOS  ANGELES  SEATTLE  DALLAS 
Novelty  Electric  Co.,  Philadelphia,  Pa.  F.  D.  Lawrence  Electric  Co.,  Cincinnati,  O 
Canadian  Representatives:  Cuban  Representatives: 

Engineering  Materials,  Limited,  Montreal  Victor  G.  Mendoza  Co.,  Havana 
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This  new  Deepwater, 
N.  J.  station,  operated 
by  the  American  Gas  and 
Electric  Company,  was  espe¬ 
cially  designed  for  the  use 
1,200  pounds  steam  pres- 
fure  at  throttle. 


It  is  significant  that  this 
ultra-modern  plant  is  added 
to  the  long  list  of  central 
stations  which  use  Gargoyle 
D.T.E.  Oils  to  assure  eco¬ 
nomical  and  uninterrupted 
turbine  operation. 


Lubricating  Oils 

The  world’s  quality  oils 
for  plant  lubrication 


A  C  U  U  M«  O  IL  COMPANY 

HeadquarlerB ;  61  Broadway,  New  YorK.  Branchea  and  diatrtbutinjr  warehouae*  throughout  the  world. 


What  Price  Reactor  Protection  to  Insure  Continuous  Service 

This  is  exactly  what  many  utility  executives  would  like  to  know  today. 

W  hy  not  co-operate  with  our  eni^ineers.  No  obligation.  A  32  page 
booklet  of  charts,  data,  line  diagrams,  practical  applications,  etc., 
illustrated  above,  will  be  sent  upon  request. 

Metropolitan  Device  Corporation 

IXSO  Atlantic  Avenue,  Brooklyn,  New  York 


OTHER  MURRAY  DEVICES 


Subway  Sectionalizing  Units 
Subway  Cable  Racks 
Crowsiiest  Ladder  Rig 
Cable  Protectors 


High  Tension  Cable  Joints 
Safety  Switches 
Meter  Seals 
Ground  Rods 


Cable  Sleeves 
Motor  Testing  Blocks 
Disconnect  Plugs 
D.  C.  Cable  Testing  Aninutcr 


KLKCTRICAL  WORLD— fcbrmirx  2b.  'b'l 


ELECTRICAL  WORLD 


for  the  Week  Ending 


February  28,  1931 


If  common  sense  can  prevail  over 
fatalism  on  the  one  hand  and 
faddism  on  the  other,  business 
will  soon  emerge  from  its  Pre¬ 
vailing  depression. 

MAGNUS  W.  ALEXANDER, 
President 

National  Industrial 
Conference  Board 


—Action  on  Muscle  Shoals  bill 
by  House  and  Senate  would  hurl 
more  money  into  development,  al¬ 
ready  shown  to  be  uneconomical, 
for  control  of  river  flow  and 
transmission  of  pow^er  to  limited 
district  at  expense  of  taxpayers. 
Presidential  veto  likely — p.  390. 

—Tests  prove  oil'blast  theory 
and  show  correlation  of  recovery 
voltage  rise  and  oil  velocity  in 
circuit  breaker  performance.  Re¬ 
search  also  indicates  action  to  be 
independent  of  current  and  voltage 
values-  ,/>.  400. 


Congress  approves  Muscle  Shoals  plan, 

Hoover  to  veto? 

Plan  to  insure  greater  business  stability 

is  formulated 


-Complete  industrial  service 
urged  upon  utilities  to  round  out 
economic  set-ups.  Movement, 
already  under  way  on  many  prop¬ 
erties,  will  in  all  probability  spread 
rapidly — p.  406. 

-Electricity  in  South  America 
develops  countries  and  is  expand¬ 
ing  rapidly  under  recent  co-ordi¬ 
nation  of  local  groups.  American 
capital  entered  and  now  speeds 
the  standardization  of  policies, 
methods  and  financing — p.  420. 

-Substation  costs  were  clipped 
by  incorporation  of  tubular  bus 
on  pedestal  mounting  for  66-kv. 
structure  and  omission  of  light¬ 
ning  arresters  and  instrument 
transformers  on  feeders — p.  410. 


-New  York  City  files  a  tariflF 
countering  Edison  company’s  pro¬ 
posed  rate;  accepts  service  charge, 
but  wants  some  energy  included. 
CtHnpany,  filing  its  brief,  takes 
whack  at  submetering — p.  393. 

-Modern  outdoor  switchyard 
just  developed  for  residential 
community  by  incorporating  dec¬ 
orative  principles  in  street-side 
wall.  Pittsburgh  takes  the  lead  in 
trying  to  solve  a  well-known 
problem — p.  418. 

-Investigate  holding  companies 
of  all  kinds  is  urgent  appeal  of 
W.  M.  W.  Splawn,  House  com¬ 
mittee  counsel,  who  sees  federal 
regulation  necessary  to  right  the 
situation  in  many  fields — p.  427. 


:>>■ 


President  Has  Muscle  Shoals  Measure 
and  Veto  Is  Predicted 


The  latest — ^but  probably  not  the 
last — Muscle  Shoals  resolution, 
a^jreed  on  by  the  conference  committee 
of  the  two  houses  of  Congress  on  Feb¬ 
ruary  18,  as  reported  last  week,  passed 
the  House  of  Representatives  on  Feb¬ 
ruary  21  by  a  vote  of  216  to  153  and 
the  Senate  on  February  23  by  55  to  28. 
If  President  Hoover  returns  it  with  a 
veto,  as  is  freely  predicted,  it  seems 
unlikely  that  the  required  two-thirds 
vote  in  each  house  can  be  obtained  to 
repass  it.  The  President  may,  however, 
subject  it  to  a  pocket  veto  as  President 
Coolidge  did  the  similar  resolution 
in  1928. 

The  principal  speech  against  the  ac¬ 
ceptance  of  the  conference  report  was 
made  by  Senator  Bingham  of  Connecti¬ 
cut,  who  said :  “Government  owner¬ 
ship  to  my  way  of  thinking  is  contrary 
to  the  interests  of  the  United  States, 
contrary  to  the  theory  on  which  our 
government  was  founded  and  contrary 
to  the  principles  on  which  we  have 
become  a  great  and  prosperous  nation.” 
Senator  Johnson  of  California,  Senator 
Dill  of  Washington,  Senator  Harris 
of  Georgii  ^'and  Senator  Black  of 
Alabama  supported  the  resolution. 

d'he  resolution  involves  an  eventual 
federal  expenditure  of  $47,000,000  for 
a  200,000-lip.  hydro  plant  at  Cove  Creek 
and  additional  e(juipment  at  Muscle 
Shoals,  not  including  possible  outlay 
for  transmission  lines  from  the  existing 
government  plants. 

The  House  conferees  issued  a  state¬ 
ment  saying  that  they  had  accepted  the 
Senate  joint  resolution  without  amend¬ 
ment,  but  only  as  an  alternative,  and 
that  its  provisions  caiuiot,  under  any 
circumstances,  become  effective  for  a 
period  of  twelve  months  after  the  pas¬ 
sage  of  the  act.  during  which  twelve- 
month  period  the  President  of  the 
United  States  will  have  authority  to 
lease  all  of  the  Muscle  Shoals  property 
for  private  operation  of  the  nitrate  plant 
for  fertilizer  manufacture,  and  if  a 
lease  can  be  made,  then  for  all  practical 
purposes  the  resolution  can  never  be¬ 
come  effective. 


Scope  of  Jurisdiction 
of  Federal  Board  Arsued 

Members  of  the  legal  staff  of  the 
Federal  Power  Commission  are  busy 
digesting  the  testimony  taken  at  the 
recent  hearing  in  the  New  River  case 
and  are  running  down  the  various  legal 


points  that  have  been  raised.  One  of 
these  is  the  extent  of  the  jurisdiction 
conveyed  in  Section  23  of  the  water¬ 
power  act.  Counsel  for  the  Appalachian 
Electric  Power  Company  contends  that 
it  conveys  no  jurisdiction  over  non- 
navigable  tributaries  of  navigable 
streams  further  than  to  preserve  the 
navigability  of  the  main  river.  This  led 
Commissioner  Marcel  Garsaud  during 
the  hearing  to  inquire  if  navigation 
could  not  be  protected  by  the  War  De¬ 
partment  through  the  act  of  1899  which 
empowers  it  to  remove  any  obstruction 
to  navigation.  Creswell  N.  Micou,  an 
attorney  representing  the  power  com¬ 
pany,  answered  in  the  affirmative,  and 
Commissioner  Garsaud  then  remarked : 
“If  this  commission  is  to  limit  its  juris¬ 
diction  to  'the  preservation  of  the  in¬ 
terests  of  navigation  and  those  interests 
are  preserved  through  an  existing  act, 
administered  by  another  agency  of  the 
government,  then  there  hardly  is  need 
for  this  commission  to  issue  a  minor- 
part  license.” 

Commissioner  Garsaud  asked  Mr. 
Micou  if  he  would  hold  that  the  juris¬ 
diction  of'  the  commission  over  a'  navi¬ 
gable  stream  is  limited  to  specifying 
regulations  for  the  protection  of  navi¬ 
gation.  Mr.  Micou  hesitated  to  cross 


POPE  STARTS  DYNAMO 


—Wide  World  Photoe. 

Pope  Pius  setting  in  motion  the  new 
800-hp.  Diesel-engine  station  which 
furnishes  light  and  potver  to  the 
Vatican 


that  bridge  until  he  comes  to  it.  Com¬ 
missioner  Garsaud  then  asked:  “If  we 
assume  that  the  sole  interest  of  the  gov¬ 
ernment  is  navigation  in  taking  juris¬ 
diction  even  over  the  navigable  streams 
in  applications  of  this  character,  why 
has  this  particular  power  been  delegated 
to  a  new  agency  of  government  ?”  In 
his  answer  Mr.  Micou  said:  “It  ap¬ 
parently  was  recognized  that  a  water¬ 
power  development  structure  involves  a 
great  expenditure  and  its  modification 
or  demolition  w'ould  involve  large  ex¬ 
penditure  and  great  loss.  The  question 
of  water  pow'er  in  navigable  streams 
was  dealt  with  in  the  act  of  1906  and  in 
the  act  of  1910,  but  neither  provides  for 
a  permanent  license.  They  are  revo¬ 
cable.  They  were  recognized  as  not 
furnishing  a  fit  basis  for  the  protection 
of  the  capital  required  for  a  hydro-elec¬ 
tric  development.” 

These  excerpts  from  the  collo(|uy  at 
the  hearing  give  an  idea  of  the  trend  of 
the  thought  in  the  matter  of  jurisdiction. 
Though  the  commission  would  not  hear 
the  Popular  Government  League,  it  did 
give  it  permission  to  file  a  brief,  con¬ 
trary  to  the  statement  made  in  these 
columns  last  week.  One  will  be  prepared 
for  the  league  by  C.  A.  Russell,  former 
solicitor  for  the  commission. 


Performance  Bond  for 
Hoover  Dam,  $5,000,000 

A  PERFORMANCE  BOND  of  $5,000,000  wiH 
be  required  of  the  contractor  for 
Hoover  Dam,  according  to  an  an¬ 
nouncement  just  issued  by  the  Depart¬ 
ment  of  the  Interior.  The  bonding 
'rate  will  be  $16.87^  per  $1,000,  which 
is  about  25  per  cent  lower  than  that 
charged  on  the  San  Gabriel  Dam,  near 
Los  Angeles.  This,  would  amount  to 
$923,175  if  the  contract  should  he  for 
$55,000,000  and  would  be  charged 
against  the  job  by  the  contractor. 


Arizona  Files  Its  Brief 
Asainst  Hoover  Dam 

Declaring  that  its  suit  is  not  against 
the  United  States  but  to  enjoin  a  federal 
officer  from  invading  state  rights  under 
cover  of  an  unconstitutional  enactment, 
and  that  this  enactment  cannot  be 
justified  as  an  exercise  of  power  under 
the  commerce  clause  to  improve  naviga¬ 
tion  nor  as  an  act  to  reclaim  public  land 
nor  as  a  flood-control  measure,  the  State 
of  Arizona  filed  with  the  Supreme  Court 
on  February  21  a  brief  defending  it* 
claim  of  right  to  prosecute  its  original 
suit  against  the  Secretary  of  the  In¬ 
terior  and  six  interested  states  to  prevent 
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GREAT  BRITAIN’S  LARGEST  HYDRO  PLANT 


At  Lochaber,  in  the  Scotch  highlands,  not  far  from  Ben  Nevis,  the 
British  Aluminium  Company  has  built  a  hydro-electric  plant,  with  a 
present  installation  of  fiz/e  main  9,600-hp.  Pclton  waterwheels  (made 
by  the  English  Electric  Company)  and  two  subsidiary  1,250-kw. 
generators,  also  water-driven.  A  15-mile  tunnel  conveys  water  from 
Loch  Trcig.  Ez’cntiially  this  650-ft.-hcad  plant  zvill  yield  120,000  hp. 


the  completion  of  the  Hoover  Dam 
project  under  existing  compacts.  The 
brief  is  in  opposition  to  a  motion  to 
dismiss  the  state’s  bill  of  complaint  made 
on  behalf  of  Secretary  Wilbur  and 
alleging  contrary  facts. 

T 

Vermonters  Feel  Pulse 
of  Electrical  Prosress 

Recent  progress  in  regulation  of 
utilities,  in  scientific  research  and  in 
engineering  economics  was  recounted  at 
the  meeting  of  the  Vermont  Electrical 
Association  at  Burlington  on  the  evening 
of  February  20,  President  C.  A.  Slayton 
of  Morrisville  occupying  the  chair. 
Chairman  H.  B.  Shaw  of  the  Vermont 
Public  Service  Commission  pointed  out 
the  trend  toward  obtaining  satisfactory 
valuations  of  utilities  through  the  em¬ 
ployment  of  engineering  experts  by  the 
commission  with  the  co-operation  of  the 
companies.  E.  L.  Manning  of  the 
General  Electric  research  laboratory, 
Schenectady,  outlined  recent  develop¬ 
ments  in  electron  tubes  for  control  and 
transmission  applications.  Howard  S. 
Knowlton,  New  England  editor  of  the 
Electrical  World,  spoke  briefly  upon 
economic  problems  faced  by  the  power 
industry. 

T 

Practical  Prosrams  for 
Approaching  Conventions 

Latest  practices  on  66-kv.  under¬ 
ground  construction  and  progress  on 
cable  design  for  submarine  operation 
at  110  kv.  are  among  the  more  impor¬ 
tant  subjects  to  be  presented  at  the 
annual  meeting  of  the  Engineering 
Section  of  the  Northwest  Electric 
Light  and  Power  Association  at  We¬ 
natchee,  Wash.,  March  18-20.  Radio 
interference  and  progress  in  fishway 
construction  will  be  other  topics. 
Business  matters  only  will  this  year 
occupy  the  annual  convention  of  the 
Oklahoma  Utilities  Association,  to  be 
held  at  Oklahoma  City  on  March  10-12, 
the  customary  entertainment  program 
being  omitted.  President  Jones  of  the 
N.E.L.A.  will  be  a  chief  speaker. 
Engineering  problems  allied  with 
transmission  and  distribution  will  en¬ 
gross  the  annual  meeting  of  the  Engi¬ 
neering  Section  of  the  New  England 
Division,  N.E.L.A.,  at  Boston,  March 
5  and  6.  A.  H.  Kehoe  of  New  York, 
H.  11.  Spencer  of  Boston  and  S.  W. 
Stoddard  of  Lawrence,  Mass.,  will 
speak  on  timely  topics  on  Thursday, 
L.  A.  Hawkins,  General  Electric 
Company,  will  give  a  dinner  address 
on  “Whither  the  Electron?”  On  Friday 


V 

D.  S.  Boyden  of  Boston,  H.  W.  Moses 
of  Boston  and  C.  W.  Franklin  of  New 
York  will  be  heard  from. 

T 

NVestinghouse  Has  New 
Merchandising  Plan 

A  complete  reorganization  of  the 
merchandising  department  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company  to  unify  its  sales  efforts  and 
to  broaden  and  make  more  flexible  its 
activities  is  announced  by  C.  E.  Allen, 
commercial  vice-president.  The  mer¬ 
chandising  department  under  the  new 
arrangement  will  be  responsible  for  all 
products  sold  for  the  home,  which,  at 
present  include  refrigerators,  radio  re¬ 
ceivers,  ranges,  heating  appliances, 
fans,  vacuum  cleaners  and  water  heat¬ 
ers.  Farm  lighting  and  water  systems 
and,  for  certain  applications,  micarta 
will  come  under  the  jurisdiction  of  this 
department  at  a  later  date. 


T  ▼ 

Power  and  Regulation 
in  State  Legislatures 

ALABAMA. — A  thorough  legisla¬ 
tive  investigation  of  rates  charged  by 
utility  companies  in  Alabama  for  light 
and  power  and  a  study  of  their  tax 
valuation  and  rate-making  structure  is 
proposed  in  a  bill  introduced  in  the 
Lower  House  by  Representative  Kelly 
of  Talladega.  The  purpose  is  to  de¬ 
termine  the  property  valuations  of  the 
utility  companies,  on  which  their  rates 
are  based,  and  compare  them  with 
property  valuations  upon  which  the 
companies  pay  taxes. 

ARIZONA. — A  bill  to  set  up  a  board 
of  survey  of  all  utilities  and  to  in¬ 
vestigate  all  utilities  has  passed  the 
Senate. 

CALIFORNIA. — A  measure  de¬ 
signed  “to  prohibit  the  sale  of  certain 
articles  and  appliances  by  certain  pub¬ 
lic  utilities,  municipal  corporations, 
districts  or  public  corporations”  has 
been  introduced  into  the  Senate.  It 
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would  prevent  merchandising  by  any 
gas  or  electric  company  of  “any  arti¬ 
cle,  commodity  or  appliance  except 
such  as  may  be  necessary  for  use  in 
the  conduct  of  its  business  as  a  public 
utility.” 

INDIANA. — A  few  among  the  flood 
of  utility  bills  introduced  in  the  House 
are  one  requiring  a  referendum  before 
municipally  owned  utilities  may  be 
leased  to  private  corporations,  one  per¬ 
mitting  the  Public  Service  Commission 
to  employ  a  permanent  tax  and  rate 
attorney,  one  eliminating  the  authority 
of  the  commission  over  publicly  owned 
utilities  and  permitting  the  establish¬ 
ment  of  such  utilities  without  a  certifi¬ 
cate  of  convenience  and  necessity,  and 
one  directing  the  commission  to  reduce 
all  utility  rates  10  per  cent  by  April  1 
next.  The  proposed  tax  ranging  from 
10  cents  to  65  cents  a  pole  on  trans¬ 
mission  systems  along  public  highways 
was  killed  by  indefinite  postponement 
when  it  came  from  committee.  The 
bill  proposing  a  tax  of  1  cent  a  kilo- 
w'att-hour  on  energy  selling  for  2  cents 
nr  more  and  a  tax  of  0.5  cent  on 
energy  selling  for  less  than  2  cents 
is  meeting  with  increased  opposition 
owing  to  realization  that  the  public 
would  have  to  pay  the  tax. 

IOWA. — The  House  has  adopted  by 
76  to  23  the  Simmer  bill  authorizing 
payment  for  municipal  utility  plants 
from  future  earnings,  after  four  days’ 
debate.  Attempt  to  amend  the  bill  by 
requiring  submission  of  rates,  terms  of 
contract  and  cost  to  a  referendum  was 
defeated.  The  author  of  the  measure 
added  a  provision  requiring  a  vote  of 
the  people  on  establishment  of  a 
municipal  plant. 

KANSAS. — A  bill  intended  to  com¬ 
pel  public  utility  companies  to  pay 
license  fees  sufficient  to  maintain  the 
Public  Service  Commission  was  de¬ 
feated  in  the  Senate  last  week  only  to 
l)e  passed  in  the  House  on  the  same 
<lay  by  81  to  15  and  sent  back  to  the 
Upper  House.  Charges  of  undue  zeal 
to  defeat  this  bill  are  made  against  the 
utilities.  Governor  Woodring  de¬ 
nouncing  the  “public  utilities  lobby” 
emphatically.  A  bill  has  been  intro¬ 
duced  in  both  houses  to  regulate  hold¬ 
ing  companies.  It  is  patterned  after 
the  1930  New  York  law. 

MASSACHUSETTS.— Utility  com¬ 
panies  came  in  for  criticism  for  their 
alleged  high  rates  at  a  hearing  before 
the  legislative  committee  on  power  and 
light  on  bills  to  give  the  State  Depart¬ 
ment  of  Public  Utilities  authority  to 
regulate  holding  companies  so  as  to 
insure  reasonable  rates.  “If  something 
is  not  done  this  year,”  Representative 
Birmingham,  author  of  one  of  the  bills, 
said,  “and  the  monopolies  come  in  here 
opposing  these  measures  for  proper 
control,  next  year  the  Legislature  will 
be  forced  not  only  to  furnish  greater 


NOW  IT  IS  LOS  ANGELES 


February  24  the  Pacific  Coast’s  turn 
for  an  imposing  new  of^e  building 
came  with  the  occupancy  of  the 
Southern  California  Edison’s  thir¬ 
teen-story  stone  and  terra  cotta 
structure.  It  is  partly  arc-welded. 

T 

facilities  to  allow  municipalities  to  go 
into  the  business  but  almost  request 
them  to  go  into  the  business  of  fur¬ 
nishing  electricity  to  their  people.” 

MINNESOTA. — Changes  in  the 
regulation  and  taxation  of  electric  light 
and  power  companies  are  under  con¬ 
sideration.  One  proposal  is  to  place 
these  utilities  under  the  supervision  of 
the  Railroad  and  Warehouse  Commis¬ 
sion.  Another  would  change  the  basis 
of  taxation  from  the  present  property 
tax  to  gross  earnings,  as  other  utilities 
in  the  state  are  taxed.  Bills  covering 
these  changes  will  be  introduced  in 
both  houses.  Another  bill  is  meant  to 
clarify  the  meaning  of  “surplus  power” 
in  the  existing  act  permitting  munic¬ 
ipalities  to  sell  such  energy  outside  city 
limits. 

NEBR.\SKA.  —  The  House  has 
passed  by  an  almost  unanimous  vote 
a  bill  which  authorizes  the  board  of 
any  irrigation  district  to  develop  water 
power  in  connection  with  the  entire 
project  and  to  sell  or  lease  it  to  per¬ 
sons,  corporations  and  for  municipal¬ 
ities,  the  revenue  arising  to  be  used 
for  the  payment  of  expenses  of  the 
district.  The  Senate  standing  commit¬ 
tee  has  killed  the  Wherry  bill  author¬ 
izing  cities  of  the  second  class  and 
villages  to  fix  maximum  rates  for  gas 
and  electric  companies  operating  under 


franchise  and  requiring  such  rates  to 
include  service  charges,  meter  charges, 
penalties  for  delinquency  and  all  other 
charges. 

NEW  HAMPSHIRE.— A  Senate 
bill  has  been  introduced  “to  alleviate 
unemployment  by  expediting  the  con¬ 
struction  of  hydro-electric  plants"  by 
exempting  from  taxation  new  plants  of 
this  kind  for  a  period  of  five  years. 
A  bill  to  forbid  the  export  of  electric 
power  across  state  lines  was  killed  in 
the  Senate  by  fifteen  to  three. 

NEW  YORK. — Assemblyman  Slater 
of  Rochester  has  reintroeluced  his 
two  bills  of  last  year,  one  amending 
the  general  city  law  and  the  other  the 
county  law  in  relation  to  the  establish¬ 
ment  of  boards  of  electrical  safety  and 
the  licensing  of  master  electricians. 
Following  a  conference  over  water¬ 
power  legislation  held  at  Albany  this 
week,  in  which  Governor  Roosevelt, 
all  the  members  of  his  St.  Lawrence 
Power  Development  Commission  and 
legislative  leaders  of  both  political 
parties  took  part,  the  Governor  an¬ 
nounced  that  a  bill  to  set  up  the  pro¬ 
posed  state  power  authority  probably 
would  be  ready  within  a  week.  Julius 
H.  Cohen,  a  member  of  the  St. 
Lawrence  commission,  submitted  a 
tentative  draft  of  such  a  bill. 

NORTH  CAROLINA.— A  proposed 
tax  on  power  of  2  mills  a  kilowatt- 
hour  is  being  bitterly  opposed.  Before 
the  Senate  finance  committee  P.  A. 
Tillery  of .  Raleigh,  vice-president 
Carolina  Power  &  Light  Company,  said 
the  tax  “would  utterly  destroy  the 
power  companies  in  North  Carolina.” 
Representatives  of  other  power  com¬ 
panies  made  similar  statements. 

OKLAHOMA.— House  bill  124  as 
originally  introduced  provided  for  a 
tax  of  $1.50  per  $1,000  upon  the  capital 
stock  of  foreign  and  domestic  corpora¬ 
tions  doing  business  in  Oklahoma,  but 
did  not  change  the  present  law,  which 
exempts  public  utility  companies  from 
paying  this  tax.  This  bill,  however, 
was  amended  in  committee  to  make  the 
tax  apply  also  to  public  utility  com¬ 
panies  and  was  reported  favorably 
and  then  referred  back  to  the  com¬ 
mittee  for  further  hearing.  Another 
committee  reported  favorably  a  bill 
prohibiting  public  service  corporations 
from  selling  merchandise  and  another 
bill  decreeing  that  the  Corporation 
Commission  shall  fix  rates  on  public 
service  corporations  on  basis  of  value 
fixed  by  the  State  Equalization  Board. 

OREGON. — In  its  attempt  to  trans¬ 
late  into  law  the  “mandate  of  the  peo¬ 
ple”  as  interpreted  by  the  Governor,  the 
Legislature  has  considered  no  less  than 
ten  bills  pertaining  to  water  appropria¬ 
tion,  power  development  and  utility 
regulation,  with  as  many  amendments 
and  counter  proposals.  At  the  end  of 
its  normal  40-day  session,  on  February 
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20,  the  “power  program”  was  still  in  a 
state  of  flux  with  the  outcome  some¬ 
what  in  doubt  as  the  legislators  faced 
overtime  at  their  own  expense.  Sev¬ 
eral  of  the  bills  were,  however,  in  a 
form  generally  acceptable,  and  it  is  ex¬ 
pected  that  most  of  the  principal  ones 
will  be  passed  during  the  first  extra 
week.  In  the  hands  of  the  Governor 
were  the  bill  to  abolish  certificates  of 
convenience  and  necessity,  a  bill  giving 
incorporated  towns  certain  powers  in 
acquiring  water  rights  and  a  bill  which 
aims  to  exempt  Portland  from  compli¬ 
ance  with  certain  provisions  of  the 
federal  water-power  act.  At  the  same 
time  a  new  bill  providing  for  a  certifi¬ 
cate  of  convenience  and  necessity  in 
towns  of  2, (XX)  population  and  less  was 
introduced  in  the  House.  Part  way 
through  the  legislative  mill  are  the 
three  main  so-called  administration 
power  bills.  One  changes  the  form  of 
the  Public  Service  Commission  to  a 
one-man  body  and  attempts  to  make 
that  man  in  effect  an  advocate  of  the 
public  interest:  one  is  a  new  water  ap¬ 
propriation  measure  modeled  after  the 
federal  water-power  act,  with  which  it 
is  said  to  conflict  in  many  respects,  and 
one  is  the  provision  for  the  formation 
of  utility  districts,  intended  to  make  the 
recently  passed  constitutional  amend¬ 
ment  operative.  Each  of  these,  after 
amendment  and  counter-amendment,  has 
passed  one  house  and  is  on  the  pro¬ 
gram  of  the  other  for  early  con¬ 
sideration.  In  addition,  bills  in  each 
house  make  possible  development  by 
the  California-Oregon  Power  Company 
of  a  site  in  Oregon  on  the  Klamath 
River  which  the  company  would  have 
to  abandon  if  it  were  forced  to  develop 
the  site  under  the  currently  proposed 
water-power  act. 


SOUTH  Carolina, — Representa¬ 
tives  of  power  companies  appeared 
before  the  House  ways  and  means  com¬ 
mittee  to  protest  against  a  bill  placing 
a  tax  of  0.5  mill  upon  each  kilowatt- 
hour  of  hydro-electric  power  generated 
in  the  state.  The  spokesmen  pointed  to 
the  danger  of  such  legislation  crippling 
these  companies.  Counsel  for  the 
Lexington  Water  Power  Company  said 
that  such  a  tax  might  mean  that  the 
company  could  not  continue  to  operate 
the  Saluda  River  plant.  Nevertheless,  a 
favorable  report  on  the  bill  was  made. 

TEXAS. — The  creation  of  rural 
electric  power,  light  and  natural-gas 
districts  is  authorized  in  a  proposed 
amendment  to  the  constitution  intro¬ 
duced  in  the  Senate.  Bonds  would  be 
issued  upon  the  value  of  the  lands  for 
the  construction  of  the  plants.  Gover¬ 
nor  Ross  Sterling  has  expressed  him- 
.self  as  favoring  the  public  utilities 
regulatory  bill  which  provides  for  a 
fact-finding  State  commission.  Under 
its  provisicms  all  cities  would  have  the 
right  to  regulate  rates  of  utilities 
within  their  boundaries  and  to  conduct 
rate  researches.  Appeals  could  be 
taken  to  the  state  commission. 

WEST  VIRGINIA.— Although  the 
Senate  bill  dealing  with  water  power 
has  not  at  this  writing  been  reported 
from  the  judiciary  committee  of  the 
Senate,  favorable  action  has  been  taken 
on  the  companion  House  bill.  About 
ten  important  changes  are  proposed. 


WISCONSIN. — The  administration 
power  program  was  supported  by  the 
Legislature  last  week  when  both  houses 
engrossed  resolutions  calling  for  con¬ 
stitutional  amendments  permitting  the 
state  to  go  into  the  public  utility  busi¬ 
ness  and  the  Assembly  engrossed  the 
Perry  bill  to  create  power  districts  in 
which  municipally  owned  plants  may  co¬ 
operate  in  the  supply  of  power. 


New  York  Files  a  Tariff; 
Company  Hits  Submetering 

Briefs  were  filed  last  week  with  the 
New  York  Public  Service  Cwnmission 
as  the  last  act  of  the  disputants  in  the 
rate  hearings  over  the  schedule  filed  by 
the  New  York  Edison  companies. 

Corporation  Counsel  Hilly  for  the  city 
filed  a  proposed  temporary  single-rate 
“promotional”  tariff  prepared  by  the 
municipal  experts  which,  he  said,  would 
at  once  effect  a  saving  of  $3,702,652  for 
residential  consumers  and  one  of  about 
$14,711,317  for  commercial  customers. 
This  rate  would  retain  the  customer 
charge  of  60  cents  a  month  but  would  sup¬ 
ply  a  maximum  of  5  kw.-hr.  of  energy 
in  return.  For  the  next  25  kw.-hr.  the 
rate  would  be  6  cents,  for  the  next  75- 
kw.-hr,  5  cents  and  for  the  next  900 
kw.-hr.  4  cents.  The  coal  surcharge 
would  be  eliminated. 


▼  T  T 

CALIFORNIA’S  60-KV.  UNDERGROUND  CABLES 


PENNSYLVANIA.— Testimony  of 
President  Atterbury  of  the  Pennsyl¬ 
vania  Railroad  before  the  Senate  com¬ 
mittee  investigating  the  Public  Service 
Commission  on  Tuesday  was  the  chief 
event  in  the  legislative  situation  as  this 
affects  utilities.  Mr.  Atterbury  denied 
asking  or  accepting  favors  from  poli¬ 
ticians,  though  admitting  freely  that 
he  had  conferred  with  Commissioner 
James  S.  Benn  and  other  public  officials 
along  with  utility  leaders  and  with 
financiers.  The  committee’s  chief  coun¬ 
sel,  Charles  J.  Hepburn,  has  given 
it  as  his  view  that  the  Public  Service 
Commission,  acting  with  the  Attorney 
General,  has  ample  power  to  regulate 
the  securities  of  utility  corporations, 
though  it  could  not  do  so  without  such 
co-operation.  The  Governor  had  not 
appeared  before  the  Senate  committee 
when  this  was  written  and  was  about 
to  appoint  three  “observers”  to  sit  with 
seven  assemblymen  selected  to  conduct 
the  separate  investigation  fathered  by 
the  House.  The  Governor  said  this 
inquiry  would  begin  in  a  few  days. 


The  first  60-kt\  cable  installation  on  the  Pacific  Coast,  recently  tnade 
by  the  Pacific  Gas  &  Electric  Company,  consists  of  three  single¬ 
conductor  cables  with  one  spare  run  in  fiber  ducts  underneath  the 
Newark  substation  to  form  a  350-ft.  end  section  of  overhead  line.  With 
the  six  110-kv.  oil-filled  barrier-type  terminals,  they  were  manufactured 
by  the  General  Cable  Corporation. 
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NEW  SKYSCRAPERS  OBSCURE 


J  AS 


SEEN  FROM 


NEW  YORK 


BAY 


— B.  I.  NemtUh 

Find  the  Woolworth  Building  he  who  can  in  this  latest  illuminated  view  of  New  York's  ever-changing 
sky  line.  With  no  intentional  rudeness,  the  Bank  of  the  Manhattan  Trust  Compa^ty  has  stepped  (as  seen 
from  this  angle)  directly  in  front  of  the  once-dominating  center-front  structure. 

▼  T  T 


William  L.  Ransom,  utility  counsel, 
summarized  the  benefits,  as  the  com¬ 
panies  see  them,  of  their  proposed 
schedule  of  5  cents  plus  a  customer 
charge  of  60  cents  a  month.  He  dis¬ 
cussed  suhmetering  at  some  length  and 
charged  that  such  opposition  to  the  com¬ 
panies’  proposals  as  had  developed  had 
been  built  up  by  the  beneficiaries  of 
suhmetering  mascjuerading  as  real  estate 
interests  and  that  their  threatened  loss 
of  profits  on  resale  of  electricity  had 
been  disingenuously  made  to  figure  as 
“double-crossing  the  poor.” 

The  Reiil  Estate  Board  of  New  York 
also  filed  a  brief,  attacking  the  com¬ 
pany’s  proposal.  It  suggested  a  service 
charge  of  30  cents  a  month  and  an 
energy  charge  of  6  cents  a  kilowatt- 
hour  for  the  first  1,000  kw.-hr.,  5 
cents  for  the  next  2,000  and  4  cents  for 
any  excess. 

T 

Rate  Reductions  and  Com¬ 
plaints  West  and  East 

.•\nsweks  have  been  filed  by  the 
Pacific  Gas  &  Electric  Company  and 
the  San  Joaquin  Light  &  Power  Cor¬ 
poration  with  the  California  Railroad 
Commission  to  complaints  made  by  the 
city  of  Fresno  about  rates  in  which  it  is 
alleged  that  the  utilities  are  discriminat- 
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ing  against  Fresno.  The  companies  say 
that  no  just  cause  of  action  has  been 
shown. 

A  general  cut  effective  March  1  in 
light  and  power  rates  throughout  west¬ 
ern  Washington,  outside  Seattle,  to 
reach  $251,000  annually,  is  proposed  by 
the  Puget  Sound  Power  &  Light  Com¬ 
pany.  Users  now  paying  above  6^  cents 
per  kilowatt-hour  will  pay  6^  cents, 
those  paying  6^  cents  will  have  their 
charge  reduced  to  6  cents,  and  those 
paying  6  cents  will  pay  5^  cents.  A 
basic  rate  of  5^  cents  will  be  established 
universally  in  territory  served  by  the 
company  some  time  in  1932,  President 
Leonard  states. 

Rates  to  commercial  users  of  alter¬ 
nating  current  have  been  reduced  by 
the  Columbus  (Ohio)  Railway,  Power 
&  Light  Company  to  the  amount  of 
$4(X),00()  a  year.  The  6-cent  top  rate 
now  applies  to  only  50  kw.-hr.  instead 
of  100  kw.-hr.,  and  there  are  similar 
reductions  down  through  the  tarifif. 
Contention  over  Washington  (D.  C.) 
electric  rates  still  goes  on,  notwith¬ 
standing  the  Potomac  Electric  Power 
Company’s  demonstration  in  newspaper 
advertisements  that  its  4.2-cent  price  is 
lower  than  residential  rates  in  49  other 
American  cities  with  populations  of 
150,000  or  over.  Final  negotiations  be¬ 
tween  the  company  and  the  commission 
are  set  for  March  2. 


Pittsburgh  Meeting  of 
A.I.E.E.  Next  Month 

Distribution  and  protective  devices 
will  he  leading  topics  at  the  regional 
meeting  of  the  American  Institute  of 
Electrical  Engineers  to  be  held  in 
Pittsburgh  on  March  11-13.  In  addi¬ 
tion,  a  number  of  selected  subjects  will 
be  treated.  The  papers  listed  for  the 
five  technical  sessions  are  as  follows: 

Wednesday,  March  11,  Morning. — "Hurn- 
off  Characteristic.s  of  Liow-Voltage  Network 
Cables.”  G.  Sutherland  and  L).  S.  Mae- 
Corkle :  “Arcs  in  Low-Voltage  A.-C.  Net¬ 
work  Cables,”  J.  Slepian  and  A.  P.  Strom : 
“Reignitlon  of  Metallic  A.-C.  Arcs  in  Air," 
S.  S.  Atwood,  W.  G.  Dow  and  W.  Krou- 
siiick.  Afternoon. — “Vertical  Networks  in 
Metropolitan  Office  Buildings,”  A.  H.  Kehoe 
and  Bassett  Jones ;  “The  Primary  Net¬ 
work,”  R.  M.  Stanley  and  C.  T.  Sinclair ; 
“Operating  Experience  with  Philadelphia 
A.-C.  Network,”  H.  S.  Davis  and  W.  K. 
Ross ;  prepared  discussions. 

Thursday,  March  12,  Morning. — “Pres¬ 
ent-Day  Grounding  Practices,”  committee, 

C.  A.  Powel  chairman ;  “Reactance  bf 
Transmission  Lines  with  Ground  Return," 
J.  B.  Clem :  “Fundamental  Basis  of  Dis¬ 
tance  Relaying,”  W.  A.  Lewis ;  “I’ower- 
System  Voltages  and  Currents  Under  Fault 
Conditions,”  R.  D.  Evans  and  S.  H.  Wright; 
“Simultaneous  Faults  and  Six-Phase  Trans¬ 
mission,”  Edith  Clarke.  Afternoon.— 
Student  session,  addressed  by  President  Lee. 

Friday,  March  13,  Morning. — “Conver¬ 
sion  and  Distribution  of  General-Purpose 

D. -C.  Power  in  Large  Industrial  Plants, 
R.  D.  Abbiss  and  D.  C.  West :  .symposiut* 
on  interconnection  between  utilities  ami 
industries,  G.  E.  Dignan,  R.  L.  Kirk,  F.  O. 
Schnure,  A.  Hoefle  and  W.  T.  Woodmancy. 
Afternoon. — Two  papers  on  industrial 
power  applications  in  annealing  furnaces 
and  dairy  plants  respectively :  from  papers 
in  field  of  communication. 
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Scattered  Happeninss  in 
the  Electrical  Sphere 

United  States 

Announcing  that  the  Pennsylvania 
Railroad  v^^ill  speed  its  hundred-and- 
seventy-five-million-dollar  program  of 
construction  in  the  effort  to  complete 
it  within  two  and  a  half  instead  of  four 
years,  President  W,  W.  Atterbury  lists 
as  the  first  of  seven  large  projects  the 
“electrification  of  the  remaining  por¬ 
tions  of  all  the  lines  of  track  between 
New  York  and  Washington,  including 
electrification  of  the  entrance  to  Poto¬ 
mac  yard.” 

Washington  State’s  Supreme  Court 
has  dissolved  the  restraining  order 
secured  by  the  Landreth  Brothers 
Lumber  Company,  Wenatchee,  which 
had  prevented  the  Puget  Sound  Power 
&  Light  Company  from  starting  work 
on  the  west  section  of  the  Rock  Island 
Dam.  (Electrical  W'orld,  February 
7,  page  259.) 

Late  reports  to  the  Oregon  State 
Engineer  say  that  the  waters  of 
Klamath  Lake  and  tributaries  have 
diminished  approximately  50  per  cent 
in  twenty  years,  owing  mainly  to  the 
felling  of  timber  and  decrease  of  rain¬ 
fall.  Pessimistic  predictions  regarding 
the  water-power  possibilities  of  this 
southern  Oregon  lake,  which  have  led 
to  rivalry  by  would-be  developers,  are 
now  being  made. 

Immediate  development  of  the  Beebe 
Island  ( N.  Y.)  water  power  at  a  cost 
of  about  $800,000  was  decided  upon  at 
a  meeting  of  the  directors  of  the  Beebe 
Island  Power  Corporation  in  Water- 
town  recently.  This  action  will,  it  is 
said,  automatically  cancel  pending  litiga¬ 
tion  and  a  10,000-hp.  development  will 
he  finished  within  the  year,  the  promo¬ 
ters  say. 

A  66-kv.,  70-mile  transmission  line 
from  Falfurrias,  in  the  Gulf  Coast  dis¬ 
trict,  to  the  Rio  Grande  Valley  system 
of  the  Central  Power  &  Light  Company, 
San  Antonio,  Tex.,  is  announced  by 
President  E. 'B.  Neiswanger  of  that  com¬ 
pany  as  a  part  of  1931  expansion.  Its 
construction  will  give  the  utility  a  com¬ 
pletely  interconnected  transmission  sys¬ 
tem  in  south  and  southwest  Texas.  A 
l4,000-hp.  hydro-electric  plant  will  be 
built  on  an  irrigation  canal  near  Eagle 
Pass,  on  the  Rio  Grande. 

The  Aldred  utility  interests  plan  to 
construct  two  additional  high-tension 
transmission  lines  to  connect  Baltimore 
with  the  hydro  development  progressing 
at  Safe  Harbor.  These  lines  will  be 
constructed  on  separate  rights-of-way. 
The  first,  to  be  known  as  the  Westport 
line,  will  be  completed  early  next  year. 
The  second,  to  be  known  as  the  River¬ 


side  line,  will  probably  be  constructed 
a  year  or  two  later.  The  first  will  pass 
west  of  Baltimore  to  a  new  terminal 
substation  near  Westport;  the  second 
will  pass  east  to  the  site  of  the  proposed 
Turners  steam  station. 

Two  FAVORABLE  RULINGS  came  to  the 
Attorney-General  of  Connecticut  last 
week  in  his  fight  against  the  mandamus 
order  of  the  Superior  Court  more  than 
a  year  ago  requiring  him  to  take  action 
on  the  removal  of  the  Public  Utilities 
Commission  from  office  for  alleged  neg¬ 
lect  of  duty.  He  has  been  granted  an 
extension  of  time  in  which  to  file  the 
complaint  from  March  to  May,  and  the 
demurrer  of  the  original  complainant. 
Prof.  Albert  Levitt  of  Redding,  to  the 
petition  for  a  new  trial  has  been  over¬ 
ruled. 

Among  constructive  work  accom¬ 
plished  at  the  recent  midwinter  meet¬ 
ing  of  the  Commercial  Section,  Pacific 
Coast  Electrical  Association,  held  in 
Los  Angeles,  was  the  indorsement  of  a 
three-wire  cable  for  range  wiring  to 
reduce  the  cost.  A  move  was  started 
to  determine  the  possibilities  of  utilities 

T 

Coming  Meetings 

New  Kngland  DiviNion,  N.E.L.A. — en¬ 
gineering  Section,  Hotel  Statler, 
Boston,  March  5  and  6.  Miss  O.  A. 
Bursiel,  20  Providence  St.,  Boston. 
American  Institute  of  Electrical  En¬ 
gineers  —  District  meetings,  Pitts¬ 
burgh,  March  9-13 ;  Rochester, 
April  29-May  2.  F.  L..  Hutchin¬ 
son,  33  W.  39th  St.,  New  York. 
Oklahoma  Utilities  Association — Okla¬ 
homa  City,  March  10-12.  E.  F.  Mc¬ 
Kay,  1020  Petroleum  Bldg.,  Okla¬ 
homa  City. 

Pacific  Coast  Electrical  Association — 
Engineering  Section,  Fresno,  Calif., 
March  11-13.  K.  1.  Dazey,  447  Sut¬ 
ter  St.,  San  Francisco. 

Illinois  State  Electric  Association  — 
Springfield,  Ill.,  March  12  and  13. 
G.  \V.  Schwaner,  205  Illinois  Mine 
Workers  Bldg.,  Springfield,  Ill. 
Artistic  Lighting  Equipment  Associa¬ 
tion — New  York,  March  16.  C.  L. 
Benjamin,  420  Lexington  Ave.,  New 
York. 

Northwest  Electric  Light  and  Power 
Association  — Commercial  Section, 
Spokane,  Wash.,  March  16-18  ;  Engi¬ 
neering  Section,  Wenatchee,  Wash., 
March  18-20 ;  Accounting  Section, 
Salt  Lake  City,  April  13  and  14. 
B.  Snow,  1208  Spalding  Bldg.,  Port¬ 
land,  Ore. 

Southeastern  Division,  N.E.L.A. — Vinoy 
Park  Hotel,  St.  Petersburg,  Fla., 
April  1-3.  C.  M.  Kilian,  508  Haas- 
Howell  Bldg.,  Atlanta,  Ga. 

Arizona  Utilities  Association — Biltmore 
Hotel,  PhoeniX;  April  8-11.  J.  S. 
Arnold,  300  West  Washingrton  St., 
Phoenix. 

Maryland  Utilities  Association  —  Lord 
Baltimore  Hotel,  Baltimore,  April 
10.  D.  B.  Kinnear,  803  Court 
Square  Bldg.,  Baltimore. 

Missouri  Association  of  Public  Utilities 
— Excelsior  Springs,  Mo.,  April  16- 
18.  F.  D.  Beardslee,  315  N.  12th 
St.,  St.  Louis. 

Southwestern  Division,  N.E.L.A. — Min¬ 
eral  Wells,  Tex.,  April  21-24.  S.  J. 
Ballinger,  San  Antonio  Public  Serv¬ 
ice  Co.,  San  Antonio,  Tex. 
Electrochemical  Society  —  Hotel  Tut- 
wiler,  Birmingham,  Ala.,  April  23- 
25.  C.  G.  Fink,  Columbia  Uni¬ 
versity,  New  York. 


capitalizing  range  wiring  to  facilitate 
sales.  Portable  wiring  for  renters  like¬ 
wise  is  to  be  investigated. 

John  W.  Davis  of  New  York,  former 
Ambassador  to  Great  Britain  and  Dem¬ 
ocratic  candidate  for  President  in  1924, 
will  serve  as  counsel  for  the  Senate  in 
the  coming  quo  warranto  proceedings 
to  test  the  right  of  George  Otis  Smith 
to  membership  on  the  Federal  Power 
Commission.  A  second  counsel  may  be 
as.sociated  with  Mr.  Davis. 

Ten-minute  talks  on  1930  central- 
station  engineering  by  ten  light  and 
power  executives,  papers  on  steam 
turbines,  lightning  arresters,  radio  in¬ 
terference,  apparatus,  inductive  co-ordi¬ 
nation  and  other  present-day  topics, 
with  “round  tables”  on  meters  and 
engineering  problems,  made  up  the 
program  for  the  annual  engineering 
council  of  the  North  Central  Division, 
N.E.L.A.,  held  at  Minneapolis  on  Feb¬ 
ruary  23  and  24. 

Closing  of  the  Bagnell  Dam,  on  the 
Osage  River,  has  been  announced  by 
the  Union  Electric  Light  &  Power 
Company  of  St.  Louis,  and  the  waters 
will  now  slowly  fill  the  immen.se 
reservoir,  the  time  required  depending 
largely  on  the  amount  of  rainfall  in  the 
next  three  months. 

By  a  vote  of  three  to  two  in  the 
Portland  (Ore.)  City  Council  —  the 
Mayor  and  one  commissioner  dissenting 
— an  ordinance  providing  for  a  con¬ 
tract  with  Carey  &  Harlan,  con.sulting 
engineers,  for  an  investigation  of  the 
possibilities  for  a  municipal  power 
system  was  passed  last  week  after  much 
controversy.  The  fee  for  the  investiga¬ 
tion  is  $25,000.  The  contract  calls  for 
investigation  of  several  specific  sites 
on  the^Cohimbia  and  Deschutes  Rivers. 

Canada 

Approval  -of  The  proposal  to  develop 
4(X),*0^  ^l^T>y  diverting  the  flow  of  the 
Saskatc&tjYa^.  River  into  Lake  Win- 
nipego$|s^<fe«pi^ce  through  Lake  Mani¬ 
toba  Dauphin  River  to  Lake 

Winmjb^[^*^jJl  be  asked  of  the  Mani- 
tnba..£^gi.si«tlre  at  the  present  session, 
accor&ii^  to  Premier  Bracken.  The 
project,  he  said,  would  be  within  140 
miles  of  Winnipeg,  on  the  Dauphin. 
Rejection  of  the  Niagara  Falls  treaty 
hy  the  foreign  relations  committee  of 
the  United  States  Senate  has  caused 
some  disappointment  in  political  circles 
in  Ottawa.  The  Parliament  of  Canada 
has  already  approved  the  treaty,  and  it 
needed  only  the  action  of  Congress  to 
make  it  effective.  Canadian  authorities 
were  hopeful  that  the  permitted  “ex¬ 
perimental”  diversion  of  20,000  sec.-ft. 
more  would  have  established  that  fur¬ 
ther  quantities  of  water  can  be  diverted 
from  the  Falls  without  injuring  their 
scenic  qualities. 
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Lincoln  Blectric  Compact/ 


Welding 
the  Skyscraper 


Taller  and  taller  rise  successive  ventures  in  this  field.  Elec¬ 
tric  arc  welding  of  buildings  is  proving  to  be  not  only 
noiseless  but  strong.  Tomorrow  the  clamor  of  the  riveter 
in  cities  already  overburdened  with  noise  may  be  but  one 
more  half-forgotten  horror  of  the  past. 


EDITORIALS 

L.W.VV.MORROW 

Editor 


Co-operation  for 
stable  business 

\  SEARCHING  analysis  has  been  made  to 
2~\,  find  the  cause  of  the  business  depression  of 
1930  in  order  to  educe  the  principles  that,  fol¬ 
lowed,  will  prevent  a  recurrence  of  the  calamity, 
rhese  are  stated  in  the  “Platform  of  American 
Business”  published  as  a  supplement  to  this  issue 
of  the  Electrical  World. 

These  general  principles  should  be  applied  to 
each  individual  business,  to  group  business  and  to 
the  total  national  business,  and  the  way  to  start 
the  program  is  to  check  present  practices  and 
then  strengthen  weak  spots.  If  every  electrical 
business  executive  and  every  electrical  business 
will  do  this,  there  is  every  reason  to  believe  that 
greater  business  security  will  be  established  in  the 
electrical  industry.  If  other  industry  branches 
follow  the  same  program,  the  national  business 
structure  will  be  improved. 

It  will  be  granted  that  to  become  effective  a  pro¬ 
gram  must  be  applied  by  an  executive.  In  our 
form  of  political  and  economic  organization  there 
is  no  generally  acceptable  method  for  placing  ex¬ 
ecutive  authority  in  the  hands  of  an  individual 
politician  or  business  man.  Both  the  political  and 
the  economic  dictator  are  abhorrent  to  our  ideals. 
There  remain,  therefore,  only  the  co-operative 
acts  of  many  individuals  as  the  available  process 
for  stabilizing  business.  This  procedure  is  slow, 
cumbersome  and  inefficient,  yet  it  can  be  made 
effective  if  applied  over  a  period  of  time. 

I  nder  the  existing  conditions  the  first  step  in 
business  stabilization  is  educational — the  princi¬ 
ples  upon  which  sound  business  should  be  based 
should  be  enunciated  so  that  all  may  be  informed. 


The  second  step  is  for  each  business  executive  to 
apply  these  principles  to  the  enterprises  with  which 
he  is  associated.  The  third  step  may  well  be  a 
stiffening  of  programs  of  the  trade  associations 
to  arrive  at  better  discipline  and  a  better  informed 
procedure.  And  a  final  step  may  well  develop 
into  a  business  general  staff  with  an  able  secre¬ 
tariat  whereby  both  information  and  power  will 
be  centralized  to  check  serious  national  business 
trends  that  might  result  in  a  recurrence  of  busi¬ 
ness  depression. 

The  electrical  industry  is  dependent  upon  na¬ 
tional  business  for  its  success.  It  is  a  new’  and 
closely  knit  business  and  abounds  with  forward- 
looking  executives  who  have  national  service  in 
mind.  It  has  already  done  much  to  stabilize  its 
business  practices  and  can  be  counted  upon  to  do 
more.  It  believes  in  co-operation  and  in  having 
a  program,  and  it  is  to  be  hoped  that  it  will  go 
still  further  to  help  itself  and  help  all  business 
by  applying  the  principles  of  the  “Platform  of 
American  Business”  directly  and  effectively. 
There  is  all  to  gain  and  nothing  to  lose. 

Wanted:  a  survey  of 
potential  markets 

S  THE  accepted  trend  of  growth  of  electrical 
energy  at  an  end?  Nobody  believes  this  who 
is  really  familiar  with  the  electrical  situation,  and 
yet  how'  much  fact  is  there  to  go  on?  What  are 
the  potential  markets  open  to  the  electric  power 
industry  during  the  next  decade?  How’  w’ill  the 
magnitude  and  extent  of  these  be  affected  by  a 
change  in  the  price  of  electric  service?  Would  it 
not  be  of  great  benefit  to  the  industry  for  it  to 
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sponsor  such  a  survey — not  only  a  survey  that  will 
disclose  the  definite  markets  that  can  with  reason¬ 
able  assurance  be  reached  under  present  condi¬ 
tions,  but  one  that  will  show  also  the  growth  to 
be  expected  with  a  decrease  in  the  cost  of  provid¬ 
ing  a  kilowatt-hour? 

Such  a  survey  may  show  that  the  industry  has 
definite  and  large  markets  available  if  it  can 
decrease  the  cost  of  its  service  sufficiently.  This 
has  been  found  true  in  other  industries,  and  to 
what  extent  it  is  true  of  the  electrical  industry 
ought  to  be  definitely  determined.  That  such  a 
survey  will  be  beneficial  can  hardly  be  doubted. 
It  will  tell  us  what’s  ahead;  it  will  provide  some 
sort  of  a  bogey  to  shoot  at;  it  will  lend  more 
definiteness  to  system  planning,  designing,  con¬ 
struction  and  operation. 

Definite  responsibility 
for  developing  street  lighting 

N  TERRITORIES  where  a  good  street-light¬ 
ing  job  has  been  done,  some  individual  in  the 
sales  department  has  been  charged  with  the  ex¬ 
clusive  responsibility  of  developing  the  business. 
Where  a  job  not  so  good  has  been  performed,  it 
has  been  been  evident  that  no  one  has  had  this 
responsibility.  In  the  latter  cases  it  apparently 
has  been  felt  that  no  contacts  should  be  made 
with  municipal  officials  except  through  the  dis¬ 
trict  manager,  operating  superintendent  or  some 
other  utility  department  head  because  of  the 
“political”  aspects.  This  state  of  affairs  has  in 
some  places  developed  to  such  a  point  that  no 
one  in  the  new-business  department  takes  any  in¬ 
itiative  in  improving  street  lighting  or  selling 
additional  energy  for  this  purpose. 

Therefore  it  seems  that  the  first  step  to  take  in 
order  actively  and  successfully  to  develop  street 
lighting  is  to  appoint  some  individual  in  the  sales 
department  who  will  assume  complete  responsibil¬ 
ity  for  developing  this  class  of  business.  He 
should  have  this  work  as  his  sole  task,  at  least 
in  large  companies,  and  salary  and  promotion 
should  depend  upon  the  results  he  obtains  in  this 
field  alone.  When  this  is  done  the  industry  can 
look  forward  to  much  additional  revenue  from 
this  source. 


Co-ordination  of  insulation 
an  urgent  need 

ITH  the  increasing  use  of  high-voltage 
equipment  and  the  better  knowledge  of 
lightning,  it  is  well  to  check  and  if  possible  im¬ 
prove  insulation  specifications.  The  present  wet 
and  dry  flashover  tests  have  limited  value  and 
application  for  high-voltage  equipment,  and  it  is 
desirable  to  get  a  more  rational  allocation  of  insu¬ 
lation  values  for  terminal  equipment  and  line 
equipment  so  that  they  may  be  co-ordinated. 

This  principle  is  sound,  but  before  new  speci¬ 
fications  are  adopted  it  would  be  well  to  find  out 
exactly  what  is  wrong  with  those  that  exist.  The 
first  step  is  to  state  what  is  wanted,  and  then 
comes  the  task  of  finding  out  what  may  be  done 
to  make  accurate  tests  in  laboratories  to  meet  new 
specifications.  There  is  little  use  in  a  resort  to 
elaborate  tests  and  specifications  if  they  do  not 
give  co-ordinated  results. 

For  example,  direct-stroke  lightning  waves  are 
believed  to  have  magnitudes  ranging  from  one  or 
two  million  volts  up  to  perhaps  fifteen  million 
volts.  The  wave  fronts  and  energy  contents  of 
these  strokes  are  equally  variable.  Only  the 
theory  of  probability  can  predict  what  may  happen 
when  lightning  strikes  electrical  equipment  as  re¬ 
gards  its  energy,  voltage  and  wave  front.  It  is 
suggested,  however,  that  if  a  very  fast,  a  medium 
and  a  slow  test  wave  front  be  used  in  laboratories 
for  equipment  tests,  lightning  conditions  will  be 
met  in  a  fairly  accurate  manner.  This  reasoning 
is  sound  so  far  as  it  goes,  but  care  must  be  taken 
to  determine  whether  any  laboratory  and  measur¬ 
ing  devices  can  duplicate  and  measure  accurately 
these  lightning  values.  Overvoltage  plus  a  large 
energy  content  must  accompany  the  wave  front, 
and  the  time  elements  involved  are  almost  pro¬ 
hibitive  as  regards  measurement.  Before  new 
specifications  are  adopted  careful  study  should  be 
made  as  to  just  what  can  be  done. 

A  second  factor  in  co-ordination  of  insulation 
has  developed.  Specialists  agree  that  a  line  and 
a  substation  can  be  made  immune  even  from  direct 
strokes  of  lightning,  at  a  price,  by  means  of  shield¬ 
ing  conductors.  If  this  be  done,  the  voltage  on 
terminal  equipment  will  be  limited  to  surge  values 
which  are  of  the  order  of  little  more  than  double 
line  voltage,  maximum  magnitude.  It  may  be 
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inadvisable,  therefore,  to  increase  insulation 
values  or  make  high  insulation  specifications  and 
tests  on  this  equipment,  thus  adding  costs,  when 
money  could  be  spent  to  better  advantage  on  line 
and  substation  shielding. 

It  is  a  complex  problem  and  requires  much 
study.  This  study  will  be  made.  It  is  the  part 
of  wisdom  to  go  slowly  and  accurately  before 
standards  are  formulated. 


Air  pockets  are  found 
in  depression  abroad 

That  business  abroad  is  dormant  and  sales 
effort  futile  is  a  popular  excuse  these  days 
for  sitting  down  and  awaiting  the  end  of  the  so- 
called  depression.  Like  many  fallacies,  it  has  a 
germ  of  truth.  Such  a  viewpoint,  however,  is  not 
only  unprofitable  at  the  moment  but  a  menace 
to  future  business. 

Many  areas  in  our  foreign  markets  and  many 
individual  trades  and  industries  are  sorely  de¬ 
pressed,  But  there  is  a  rather  remarkably  wide 
diversity  in  economic  conditions.  Parts  of  Ger¬ 
many,  for  example,  are  in  a  bad  way,  but  this  has 
not  prevented  certain  American  truck  manufac¬ 
turers  and  certain  washing-machine  firms  from 
doing  a  good  business  in  that  country.  The 
Balkans,  notorious  for  political  ferment  and  un¬ 
certainty,  now  boast  of  several  relatively  prosper¬ 
ous  areas.  Jugoslavia  and  Bulgaria  have  widely 
diversified  resources  and  their  economic  structures 
are  evenly  balanced.  They  are  buying  certain 
classes  of  foreign  goods  heavily. 

These  are  but  isolated  examples.  Certain  areas 
and  lines  of  business  are  prospering  in  many  parts 
of  the  world.  Several  enterprising  American  firms 
have  discovered  this  variation  of  conditions  and 
are  exploiting  the  opportunities  offered.  Our  ex¬ 
ports  of  electrical  equipment,  after  all,  have  fallen 
only  1 1  per  cent  from  an  abnormally  high  year. 
They  are  still  almost  21  per  cent  above  1928 
figures. 

Now  is  the  time  to  canvass  the  foreign  market 
for  up-to-date  detailed  facts  based  on  community 
analyses  rather  than  to  depend  on  broad  and  in¬ 
accurate  generalizations.  Others  are  getting 
business. 


Deferring  maintenance 
is  hazardous  policy 

WHEN  revenues  from  a 
decrease  there  is  a  te 


WHEN  revenues  from  any  class  of  business 
decrease  there  is  a  temptation  to  curtail 
expenses  for  maintenance  so  that  net  earnings 
will  not  be  impaired.  The  objective  is  praise¬ 
worthy,  but  the  method  is  not  without  perils. 
Adequate  maintenance  is  fundamental  to  the  con¬ 
tinuance  of  the  best  service.  Few  elements  are 
more  influential  in  effecting  a  good  operating  rec¬ 
ord.  Maintenance  can  be  postponed  for  a  rela¬ 
tively  short  time,  provided  the  management  starts 
from  a  high  level  of  equipment  condition,  but  if 
machinery  and  materials  are  calling  urgently  for 
repairs,  deferment’  is  risky  in  the  extreme. 

In  personal  matters  it  is  easy  to  appreciate  the 
hazards  of  pu^^ting  off  maintenance.  In  the  pres¬ 
ervation  of  health  and  keeping  up  of  the  home 
the  cost  of  remedial  measures  increases  like  a  roll¬ 
ing  snowball  if  such  matters  are  neglected.  A 
parallel  exists  in  the  power  system,  but  the  struc¬ 
ture  is  so  complex  and  so  extensive  in  area  that 
the  effects  of  postponed  repairs  are  easily  diffused 
and  lost  from  sight.  Remote  and  hidden  weak¬ 
nesses  grow  imperceptibly  until  suddenly  a  local 
fault  occurs;  service  is  interrupted  or  at  least  sub- 
normalized,  and  in  many  cases  the  cost  of  restora¬ 
tion  exceeds  the  expense  of  anticipating  trouble. 
System  design  is  a  most  vital  factor  in  preventing 
the  causes  of  interruptions,  but  the  best  system 
layouts  known  to  engineering  cannot  function 
satisfactorily  for  any  length  of  time  without  keep¬ 
ing  maintenance  activities  reasonably  in  phase 
with  the  passing  of  time. 

It  is  skating  on  pretty  thin  ice  to  defer  mainte¬ 
nance  in  the  hope  that  the  prices  of  materials 
will  go  down  sufficiently  to  justify  putting  off 
needed  repairs.  At  present  money  spent  on 
maintenance  helps  the  national  economic  situation 
to  a  substantial  degree,  but  no  industry  depend¬ 
ent  upon  high-grade  plant  performance  needs  any 
such  reason  for  encouraging  repair  work.  Oper¬ 
ating  conditions  on  properties  which  have  always 
been  well  maintained  reveal  the  wisdom  of  han¬ 
dling  such  work  promptly  and  systematically  at 
all  times.  A  single  day’s  visit  is  sufficient  to  prove 
the  value  of  such  a  policy  in  comparison  with  that 
of  trying  to  “get  by”  on  an  unreasonably  restricted 
program. 


ft-  ■ . 
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Oil-Blast  Breaker  Theory 
I  Proved  Experiment! 


Tests  show  correlation  of  recovery  volt¬ 
age  rise  and  oil  velocity.  Performance 
independent  of  current  and  voltage 


D.  C.  PRINCE 


because  its  density,  velocity  and  dielectric  properties  are 
subject  to  wide  variations  in  accordance  with  tempera¬ 
ture  changes  which  are  very  difficult  to  observe  or 
measure. 

Oil  is  a  much  better  dielectric  than  gas,  so  that  any 
oil-blast  circuit  breaker  is  inherently  more  effective  than 
a  gas-blast  breaker.  From  the  |X)int  of  view  of 
analysis,  it  has  the  further  advantage  of  employing  a 
medium  whose  density  and  dielectric  properties  vary  hut 
little  during  operation. 

An  explosion  chamber  breaker  has  been  so  modified 
as  to  make  use  of  an  oil-blast.  In  a  paper  recendy 
presented  to  the  Institute”  this  breaker  was  described 
and  the  character  of  the  phenomena  involved  was  dis¬ 
cussed.  The  number  of  variables  in  that  type  of  circuit 
breaker  is  too  high  for  easy  analysis  as  a  whole,  hut 
the  problem  can  l)e  broken  down  into  its  elements. 

The  rate  at  which  voltage  recovers  across  circuit- 
breaker  terminals  is  dependent  on  circuit  constants  and 
nominal  line  voltage.  This  rate  can  he  determined  hy 
measuring  the  inductances  and  capacitances  and  the  rate 
of  voltage  rise  then  calculated  with  considerable  preci¬ 
sion.  This  has  been  done  and  the  calculations  checked 
hy  tests. 

Correlation  of  recovery  voltage  and  oil  velocity 

A  circuit  breaker  is  theoretically  possible  in  which  oil 
can  he  forced  between  the  switch  contacts  at  an 
observable  and  predetermined  rate  hy  a  spring-driven 
piston.  Using  such  a  breaker,  it  is  possible  to  compare 
the  rate  of  rise  of  recovery  voltage  with  the  rate  at 
which  oil  is  forced  between  the  contacts,  and  to  note 
whether  there  is  any  correlation  between  the  relative 
values  of  these  rates  and  interruption  of  or  failure  to 
interrupt  the  circuit.  An  extended  investigation  has 
been  made  on  such  a  breaker.  Without  dwelling  upon 
the  question  as  to  whether  a  circuit  breaker  made  in 
this  way  is  commercially  practicable,  it  is  ap])arent  that 
such  an  apparatus  can  he  used  to  provide  a  definite 
quantitative  check  on  the  oil-blast  theory.  For  the  pur¬ 
pose  of  this  paper,  the  most  significant  feature  of  such 

^Prince  and  Skeats.  “The  Oil-Blast  Circuit  Breaker”  presented 
at  the  winter  convention,  A.I.E.E.,  January,  27,  1931. 


E.  J.  POITRAS 


General  Electric  Company 


Fig.  1— 
Test 

circuit  breaker 


A  CONSIDERABLE  number  of  theories  for  the 
operation  of  oil  circuit  breakers  have  been 
advanced.  Many  of  these  have  embodied  conceji- 
tions  which  have  been  very  useful  in  pointing  out  what 
construction  changes  would  lead  to  improved  perform¬ 
ance,  hut  at  best  the  theories  have  been  qualitative. 

Although  hy  following  the  theories  it  was  possible 
to  design  satisfactory  oil  circuit  breakers,  they  were  not 
broad  enough  to  indicate  the  performance  of  the  breaker 
as  regards  arc  length,  arc  duration  and  pressure  on 
any  specific  test.  The  reason  for  this  is  that  the  theories 
involved  multipliers  which  for  design  use  were  obtained 
from  statistical  data  derived  from  many  tests.  There¬ 
fore,  in  order  for  such  breakers  to  he  safe  and  reliable 
when  ojierating  under  varying  conditions,  it  was  neces¬ 
sary  to  base  the  design  on  maximum  values. 

A  breaker  o|)erating  on  the  principle  of  replacing  the 
arc  products  by  a  blast  of  air*  has  been  described  in  the 
Euroi^ean  literature,  and  in  the  discussion  of  this 
breaker  the  velocity  of  the  blast  is  related  to  the  rate 
at  which  the  system  voltage  recovers.  Gas  is  a  difficult 
medium  to  handle  in  a  quantitative  way.  however, 

'Biermans,  “ FJcktrotcchnische  Zeitschrift,”  Vol.  L,  1929,  page 
1073.  li’edmorc,  Whitney  and  Bruce,  Journal  of  the  Institution 
of  Electrical  Engineers  (England),  October,  1927,  Vol.  65. 
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an  arrangement  is  that  the  rate  of  oil  flow  can  be 
measured  and  is  not  a  function  of  current,  as  is  the 
case  when  the  pressure  generated  in  a  second  arc  is 
depended  upon  as  a  source  of  motive  power. 

Before  proceeding  to  the  data  obtained,  the  various 
stejis  taken  may  be  of  interest.  The  breaker  used  and 
a  section  drawing  are  shown  in  accompanying  illustra¬ 
tions.  Briefly,  the  operation  is  as  follows:  When 
the  trip  impulse  is  received,  the  link  (1)  rotates  in  a 
clockwise  direction  about  the  pin  (2),  thus  pulling  the 
contact  rod  (3)  into  the  open  position  and  releasing  the 
piston  (4)  at  substantially  the  same  time.  The  piston 
(4)  is  now  driven  upward  by  the  spring  (5).  forcing 
oil  inward  and  upward  through  the  center  of  the  hollow 
contact  rod  at  the  point  where  the  arc  is  drawn  (6). 
The  separation  of  the  contacts  is  limited  to  ^  in.  in 
the  open  position.  There  were  two  reasons  for  the 
selection  of  such  a  low  value  of  separation,  both  con¬ 
nected  with  reduction  of  the  number  of  variables : 

(a)  It  was  desired  to  eliminate  motion  of  the  contact 
rod  at  the  time  of  current  zero. 

(b)  It  was  believed  that  a  uniform  flow  of  oil  would 
be  better  maintained  in  a  short  gap  than  in  a  long  one. 

The  manner  in  which  interruption  takes  place  is  shown 
in  Fig.  4.  At  the  instant  of  current  zero  a  cone-shaped 
boundary  surface  a — a  may  be  assumed  between  the  arc 
products  and  the  oil.  In  a  time  dt  this  surface  advances 
to  fl'  —  a' ,  giving  a  minimum  oil  ‘film  thickness  dd>  over 
the  contact  tip  to  hold  back  the  rising  potential  dif¬ 
ference.  The  value  of  dd>/dt  cannot  be  measured 
directly,  but  the  rate  at  which  the  boundary  surface  as 
a  whole  advances  is  determined  by  the  velocity  of  oil 
flow,  which  can  be  determined  from  the  piston  travel 
record.  Whether  or  not  the  shaj^e  of  the  boundary  sur- 


Fig.  3 — Oscillograms  of  one  OCO  breaker 
operation 

Top — (A)  Piston  travel.  (B)  Short-circuit  current. 
(C)  Oil  pressure. 

Center — (A)  Voltage  across  breaker  terminals.  (B) 
Short-circuit  current.  (C)  Position  of  contact  rod. 

Bottom — (A)  Trip  coil  current.  (B)  Short-circuit  cur¬ 
rent.  (C)  Piston  travel. 


face  is  exactly  as  assumed  is  immaterial,  as  the  difference 
in  results  is  within  the  probable  error  of  the  whole 
procedure. 

Some  400  tests  were  made  on  this  circuit  breaker, 
with  power  supplied  by  a  25-cycle  testing  generator. 
The  tests  were  made  at  three  voltages,  13,200,  6.600  and 
3.800.  produced  by  changing  generator  connections, 
and  at  currents  up  to  23.000,  44,000  and  66,000  amp., 
respectively,  at  these  voltages.  Currents  less  than  the 
maximum  at  each  voltage  were  obtained  by  the  use  of 
variable  series  reactors  in  the  lines. 

In  making  the  tests  oscillographic  records  were  kept 
of  the  current,  voltage  across  the  breaker  terminals,  trip 
coil  current,  oil  pressure  above  the  piston,  ojiening  of 
contacts  and  movement  of  the  oil  piston.  A  typical 
set  of  oscillograms  is  shown.  The  piston  travel  is 
recorded  by  a  brush  attached  to  the  ])ist()n  and  passing 
over  a  series  of  segments  connected  to  a  source  of  poten¬ 
tial  through  various  resistances.  The  rate  of  oil  flow  is 
determined  from  the  rate  of  piston  movement  at  the  first 
current  zero  following  the  opening  of  the  contacts. 

The  inductances  and  capacitances  of  the  various  cir¬ 
cuit  elements  were  then  measured  by  means  of  a  high- 
frequency  alternator.  The  testing  generator  and  the 
circuits  are  shown  schematically  in  accompanying  illus¬ 
trations  as  well  as  the  connections  of  the  high-frequency 
generator  for  making  measurements. 


-Section  of  circuit  breaker  showing 
oil  passages 

(2)  Pin.  (3)  Contact  rod.  (4)  Piston, 
(5)  Driving  spring.  (6)  Arc  space. 
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From  these  data  the  recovery  voltage  characteristics 
for  the  different  connections  were  calculated.  These  are 
shown  in  Fig.  8.  Fig.  9  presents  a  summary  of  these 
calculations,  giving  the  rate  of  voltage  rise,  taken  as 
the  tangent  to  the  curve  through  the  origin,  at  each 
tap  and  for  each  of  the  three  generator  connections. 
While  these  rates  cover  the  range  from  80  to  800  volts 
per  microsecond,  it  is  to  be  noted  that  the  range  covered 
l)y  each  of  the  generator  connections  is  about  the  same. 
The,  tests  should  show,  therefore,  whether  failures  are 
to  he  attributed  to  current,  voltage  peaks,  rate  of  rise  or 
a  combination  of  these  elements. 

Test  results  plotted 

Taking  the  calculated  values  for  recovery  rate  as 
ordinates  and  d^/dt  as  abscissas,  a  large  number  of 
tests  have  been  plotted  in  Figs.  10  and  11.  In  both  of 


angles  and  squares.  An  attempt  at  correlation  with  the 
first  peak  of  recovery  voltage  met  with  similar  failure. 

When  a  correlation  with  the  relative  values  of  recov¬ 
ery  voltage  rate  and  oil  velocity  is  sought,  however, 
the  results  are  remarkable.  A  straight  line  has  been 
draw'll  through  the  origin  in  Figs.  10  and  11,  and  it 
will  lie  noted  that  practically  all  successful  tests  lie  on 
the  right  of  this  line  and  practically  all  failures  to  the 
left :  that  is,  within  the  precision  limits  of  the  measure¬ 
ments,  this  line  divides  the  successes  from  the  failure.s. 
The  conclusion  is  obvious.  If  the  recovery  voltage  rate 
is  greater  than  a  certain  constant  times  the  rate  of  oil 
flow,  the  breaker  w'ill  fail  to  clear,  but  if,  on  the  other 
hand,  the  rate  of  oil  flow',  multiplied  by  this  constant,  is 
greater  than  the  recovery  voltage  rate,  the  circuit  will 
be  cleared.  The  value  of  the  constant  is  determined  by 
the  slope  of  the  line  separating  the  failures  and  the 


Fig.  d — Oil  boundary  at  time 
of  interruption 

(aa)  Position  of  oil  cone  at  Instant 
of  current  zero. 

(a  a  )  Immediately  after  current  zero. 
(<i</>)  Oil  insulation  introduced. 


Fig.  6 — Method  of  measuring 
circuit  constants 

(Lm)  Inductance  of  short-circuit 
generator. 

(La)  Inductance  of  grf)und  side  re¬ 
actor. 

(Cm)  Distributed  capacitance  of  .short- 
circuit  generatr>r. 

(UF)  High-frequency  alternator. 
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Fig.  5 — Circuit  breaker  testing  connections 

( 1 )  Test  breaker.  ( 2  )  Station  breakers. 

(Li  and  L*)  Current-limiting  inductances. 

(3)  Generator  winding.  (4)  Shunts. 


Fig.  7 — Inductances  and  capac¬ 
ities  for  determining  rate 
of  voltage  rise 

{Ij,)  Inductance  of  high  side 
reactor. 

(L‘i)  Inductance  of  low,  or 
ground,  side  reactor. 

(Ijm)  Inductance  of  short-cir¬ 
cuit  generator. 

(Ci)  Capacitance  to  ground  of 
each  bus. 

(Cm)  Capacitance  to  ground  of 
generator. 


Fig.  8  —  Recovery  voltage 
curves  for  various  test  gen¬ 
erator  connections 


these  figures  successful  tests  are  indicated  by  dots  and 
failures  are  indicated  by  crosses.  The  dots  and  crosses 
are  inclosed  in  circles,  triangles  or  squares  to  designate 
the  voltage  at  which  the  tests  were  made  in  Fig.  10  and 
the  current  in  the  arc  in  Fig.  11.  A  circle  designates  a 
test  at  3,810  volts  in  Fig.  10,  or  less  than  10,000  amp. 
in  Fig.  1 1  ;  a  triangle  denotes  a  test  at  6,600  volts,  or 
from  10,000  to  20,000  amp.,  and  a  square  denotes  a 
test  at  10,000  or  13.200  volts,  or  more  than  20,000  amp. 
It  is  to  be  noted  that  whether  the  breaker  clears  or 
fails  is  not  correlated  with  the  prevailing  current  or 
voltage,  as  is  evidenced  by  the  fact  that  dots  and  crosses 
are  substantially  evenly  distributed  among  circles,  tri¬ 


successful  tests  and,  if  the  theory  is  correct,  should 
correspond  to  the  dielectric  strength  of  the  oil.  The 
value  of  dielectric  strength  indicated  hy  the  slope  of 
the  line  in  the  present  case  is  550,000  volts  per  inch, 
a  value  not  at  all  inconsistent  with  the  strength  which 
the  oil  would  be  expected  to  have  under  the  prevailing 
conditions  of  rate  of  voltage  rise. 

The  first  points  plotted  were  taken  in  a  location  where 
rates  of  rise  above  500  volts  per  microsecond  w'ere  not 
available,  and  no  effort  was  made  to  investigate  the 
lower  part  of  the  curve  below  250  volts  per  micro¬ 
second.  The  consistency  of  performance  in  the  region 
investigated,  however,  made  it  appear  desirable  to  extend 
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the  range  of  the  investigation.  Accordingly,  in  order 
to  investigate  the  lower  part  of  the  curve,  a  special 
reactor  connection  was  used,  giving  low  recovery  rates, 
and  the  breaker  was  throttled  by  placing  a  diaphragm 
in  the  path  of  the  oil  which  limited  the  flow  to  that 
which  would  pass  through  a  few  |-in.  holes.  The  higher 
recovery  rates  were  investigated  by  means  of  a  second 
device  having  a  higher  oil  velocity. 

.'\s  will  he  observed  from  an  inspection  of  Figs.  10 
and  1 1 .  the  results  were  almost  exactly  as  might  have 
been  predicted  from  the  portion  of  the  curve  already 
known,  the  extension  at  the  ends  of  the  straight  line 
already  plotted  dividing  the  new  failures  from  the  new 
successful  tests  within  the  precision  limits  of  the  meas¬ 
urements,  just  as  the  original  portion  of  the  line  had 
divided  the  points  from  which  it  was  plotted.  In  fact, 
those  in  charge  of  the  later  tests  were  able,  regardless 
of  voltage  and  over  a  wide  range  of  current,  to  cause 
the  breaker  to  fail  or  clear  at  will  merely  by  changing 
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Fig.  9 — Rates  of  voltage  rise  for  various  test 
generator  connections 
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Fig.  10 — Voltage  not  related  to 
success  or  failure,  but  recovery 
voltage  rate  and  oil  velocity  arc 
correlated 


the  rate  of  rise  of  recovery  voltage  in  the 
test  circuit. 

As  has  been  previously  stated,  recovery 
rates  up  to  800  volts  per  microsecond  have 
been  investigated,  which  is  about  as  high  a 
rate  as  is  to  be  expected  at  generator  volt¬ 
ages.  At  transmission  voltages,  however, 
recovery  rates  as  high  as  3,000  volts  per 
microsecond  may  sometimes  occur.  On  high- 
yoltage  switches  there  is  another  factor  tend¬ 
ing  to  increase  the  severity  of  the  situation 
m  that  the  rise  of  recovery  voltage  is  main¬ 
tained  for  a  longer  period.  This  being  the 
case,  film  thickness  must  increase  at  an  even 
greater  rate  than  is  indicated  by  the  differ¬ 
ence  in  recovery  voltage  rates,  for  the  time 


100 


(1)  13,200-volt  connection. 

(2)  6,600-volt  connection. 

(3)  3,800-volt  connection. 

(4)  13,200-volt  connection  with  current-limiting 
reactance  in  ground  line  only. 


of  application  of  high  dielectric  stre.ss  being 
longer,  the  effective  strength  of  the  oil  is  less. 
As  a  matter  of  fact,  tests  on  a  number  of  oil- 
blast  designs  indicate  that  while  very  good 
performance  may  he  secured  at  voltages  as 
high  as  66  kv.  per  break,  the  arc  duration  is 
limited  to  one-half  cycle  only  up  to  about  30 
kv.  per  break.  Higher  voltages,  however,  may 
he  reduced  to  the  half -cycle  basis  by  the  use 
of  multiple  breaks  with  suitable  means  for 
distributing  the  voltage  equally  among  the 
various  breaks. 

It  may  he  a  source  of  some  surprise  that  such 

Fig.  11 — Current  not  related  to 
success  or  failure,  but  recovery 
voltage  rate  and  oil  velocity  are 
correlated 
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Riderless  Cars  Operate 
on  A.C.  Over  6,000-Ft.  Haul 


By  R.  F.  EMERSON 

Industrial  Engineering  Department, 
General  Electric  Company,  Schenectady,  N.  Y. 


Operator  at  control  desk  moves 
cars  on  6,000-ft.  haul 


Each  track  section  is  fed 
from  240-voIt  bus 


>1  To  the  electric  shove! 


-AH  fronsformei 


!aps  se  t  for. 


tOOkva  ccpacify. 
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250,000 circ.  mi!  per  phost 


,One  feeder  fo  m/d-poinf  a, 
each  hack  seefion  through  3 
reversing  contactors, 
cable  250,000  circ  mi!  P 


( Controls  track  sections 
No.  2-9  inclusive) 

A  -  .'Mechanical 

''track  switches 
No.S  ■■ _ 


(Controls  track  sechons 
No.  10  -2!  inclusive} 


/Track  section 
^  numbers 


Length  of  track  sections 
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As  shown  in  the  accompanying  illustration,  a  2,300- 
volt  transmission  line  parallels  the  track  taking  power 
direct  to  the  electric  shovel.  Step-down  transformers 
deliver  220- volt  power  from  this  line  to  the  twenty 
isolated  track  sections.  This  220-volt  power  can  be  con- 
mcted  to  or  disconnected  from  the  twenty  track  sections 
by  means  of  twenty  magnetic  reversing  switches  mounted 
ill  weatherproof  metal  cabinets.  The  operation  of  the 
magnetic  switches  is  controlled  by  the  control  switches 
on  the  operators’  desks. 

'Fhe  electrical  equipment  on  the  cars  themselves  is 
limited  to  motors  and  brakes.  One  motor  phase  is 
grounded  to  the  car  frame.  The  two  other  leads  go 
direct  to  the  two  collector  shoes,  which  make  contact  with 
two-third  rails.  The  usual  method  of  operation  is  as 
follows :  After  a  car  is  dumped  and  ready  to  be  returned 
to  the  quarry  the  ojierator  at  the  control  desk  throws 
the  ten  control  switches  in  the  proper  direction,  causing 
the  brakes  to  release  and  the  car  to  start  and  proceed 
to  section  No.  8.  If  the  track  is  clear  all  the  way  to 
the  shovel  the  operator  at  the  quarry  control  station 
passes  the  car  on  to  the  shovel  man,  who  can  either 
liring  the  car  up  to  the  shovel  and  spot  it  for  loading 
or  he  can  hold  it  on  a  dead  track  section  until  he  is 
ready  for  it. 

When  a  car  is  loaded  the  shovel  operator  sends  it 
in.  on  the  return  track.  The  quarry  control  station  oper¬ 
ator  passes  it  on  to  section  No.  9,  which  is  under  control 
of  the  operator  at  the  crusher  control  station.  This 
operator  can  either  bring  the  car  immediately  up  to  the 
crusher  or  he  can  hold  it  on  section  No.  9  until  the  out¬ 
going  empty  has  cleared  -sections  6,  7  and  8. 

The  small  control  switches  on  the  control  desks  are 
of  the  three-position  type  and  labeled  “in-out-stop.” 
Indicating  lamps  are  also  provided  indicating  the  direc¬ 
tion  of  travel  of  the  cars.  Reversal  of  operation  is 
obtained  by  selecting  the  proj^er  reversing  contactor  and 
obtaining  phase  reversal  at  the  motor  terminals. 

The  motors  have  been  especially  designed  for  the  serv¬ 
ice.  Since  they  start  the  cars  by  being  thrown  on  full 
voltage,  their  starting  torque  was  kept  low  enough  to 
avoid  any  tendency  to  cause  the  wheels  of  an  empty  car 
to  spin,  but  yet  have  .sufficient  torque  to  accelerate  a 
loaded  car  to  full  sjieed  in  a  reasonable  time. 

riie  installation  has  some  grades,  but  there  is  no  chance 
of  a  runaway  when  a  car  goes  down  grade,  because  an 
induction  motor  automatically  regenerates  current  when 
it  is  overhauled  and  thus  acts  as  a  brake  to  the  car.  This 
characteristic  of  the  induction  motor  avoids  the  complica¬ 
tion  of  resistor  grids,  contactors  or  relays  necessary  for 
dynamic  braking  with  d.c.  series  motors. 

How  Conductor  or  Structure  Failures 
Are  Influenced  by  Insulator  Cracking 


(January  I,  1929,  to  November  I,  1930) 

With  Insulators  With  Insulators 


Conductor  burned  down  due  to  liKhtnine  flash- 

Free  from 
Cracking 

Subject  to 
Crackina 

over . 

Conductor  burned  down  due  to  insulator 

40 

33 

failure  (not  lifthtninn) . 

0 

38 

Total . 

f^tructure  burned  due  to  insulator  failure  (not 

40 

71 

lightning) . 

♦Hue  to  factory  test  puncture. 

1* 

24 

Experience  with 
Pin  Type  Insulators* 

By  F.  E.  ANDREWS 

Public  Scrz'ice  Company  of  Northern  Illinois,  Chicago,  III. 

Line  insulator  failures  caused  1.8  per  cent  of  the  total 
line  interruptions  in  1929  and  2.8  per  cent  during 
1930  on  the  system  of  the  Public  Service  Company 
of  Northern  Illinois.  By  insulator  failure  is  meant 
those  cases  where  breakdown  takes  place  through  the 
insulator  becau.se  of  cracks  or  punctures  through  the 
porcelain.  In  other  w'ords,  because  of  some  defect 
inherent  in  the  insulator  itself.  Interruptions  due  to 
insulator  failure  are  generally  more  serious  than  those 
from  other  causes,  since  they  usually  mean  more  damage 
to  the  lines,  such  as  burning  off  of  a  crossarm  or  pole, 
or  the  burning  off  of  a  conductor  due  to  the  arc. 

Many  of  the  insulators  purchased  during  former  years 
have  develoj^ed  shell  cracks.  A  large  numlier  of  these 
insulators  are  still  in  service  on  the  lines  of  the  Public 
Service  Company  of  Northern  Illinois  in  spite  of  an 
insulator  test  program  that  has  been  under  way  for  a 
number  of  years.  It  is  the  ojiinion  that  line  trouble  does 
not  develop  from  these  insulators  unless  cracks  occur 
in  more  than  one  shell.  It  is  also  the  opinion  that  there 
is  very  little  difference  in  the  lightning  performance  of 
these  older  insulators  as  compared  with  those  of  later 
types,  except  that  when  a  lightning  flashover  occurs  the 
former  are  more  liable  to  l)e  shattered,  allowing  the 
line  conductor  to  drop  on  the  crossarm,  or  allowing 
leakage  from  normal  voltage  to  start  a  crossarm  fire. 

Considerable  study  has  been  devoted  to  the  problem 
of  insulator  damage  from  external  cau.se.s,  such  as  from 
stone  throwing  and  gunshot.  As  a  result  of  this  study 
the  Public  Service  Company  of  Northern  Illinois  adopted 
one-piece  thick  porcelain  insulators  early  in  1929.  It  is 
apparent  from  the  record  shown  in  the  tables  that  multi¬ 
part  insulators  of  the  conventional  design  are  much  more 
susceptible  to  damage  from  external  causes  than  one-piece 
thick  porcelain  insulators  and  that  a  considerable  reduc¬ 
tion  in  operating  expenses  can  be  effected  by  the  use  of 
the  latter.  Trial  installations  were  made  of  the  one-piece 
thick  porcelain  insulavors  in  the  vicinity  of  schoolhouses, 
where  their  qualities  would  be  tested  best.  These  instal¬ 
lations  have  demonstrated  conclusively  that  the  one-piece 
insulator  is  much  less  susceptible  to  breakage. 

*  Abstracted  from  paper  presented  at  fall  meeting,  1930,  of 
Engineering  Section,  Great  Lakes  Dknsion,  N.E.L.A. 

Pin-Type  Insulator  Performance 

The  fewer  number  of  flashovers  shown  for  the  one-piece  insulators  is  due  primarily 
to  the  fact  that  most  of  these  insulators  are  installed  on  new  lines  which  are  of 
all  wood  construction  and  are  not  subject  to  power  system  flashovers. 

- Insulators - . 

One-Piece  Multiple- Piece 


1929 

1930* 

1929 

1930* 

Insulators  in  service . 

3,000 

8,000 

130,000 

126,000 

Damaged  by  rocks  and  gunshot  per 
1,000  in  service . 

1.3 

1.4 

10. S 

8.9 

Damaged  by  electrical  flashover  per 
1,000  in  service . 

0.  33 

0  9 

4.2 

4.3 

Insulator  failures . 

0 

It 

23 

32 

♦First  nine  months  of  year.  tDue  to  factory  test  puncture. 
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Complete  Industrial  Power 

and  Heat  Service* 


By  JOHN  M.  DRABELLE 

llcchanical  and  Electrical  Engineer 

Jou'a  Railii'ay  c‘r  Light  Corporation,  Cedar  Rapids 


PUliLTC  utility  power  stations  liave  their  location 
fixed  generally  hy  transportation  facilities  for  fuel 
and  an  adequate  sup]dy  of  condensing  water.  This 
usually  fixes  their  location,  in  the  so-called  industrial 
districts  of  cities  and  towns,  and  with  a  little  further 
study  such  a  location  could  be  tied  up  with  the  possi¬ 
bility  of  supplying  to  adjacent  manufacturers  a  complete 
service — electric  power  and  steam  for  heating  and  process 
pur|>oses.  In  this  manner  a  higher  load  factor  can  be 
secured  for  the  l)oiler  plant  and  for  the  pow'er  genera¬ 
tion  e(iuipment.  with  certain  modifications  such  as 
bleeder  and  back-pressure  turbines  to  handle  this  load. 

W  hen  industrial  plants  were  small  it  was  difficult  for 
them  to  secure  adeejuate  financing  for  the  development 
of  their  power  supply  and  competent  engineering  help 
for  the  designed  construction,  maintenance  and  operation 
of  such  undertakings.  The  technical  schools  of  this 
country  have  furnished  a  large  percentage  of  their  gradu¬ 
ates  in  the  ])ast  to  the  central-station  industry,  but,  due 
to  the  extensive  consolidation  of  iniblic  utilities  that  has 
taken  ])lace  in  the  last  few  years,  the  supply  of  such 
technical  graduates  has  been  greatly  in  excess  of  the 
utility  demand,  and  there  have  been  released  also  a  large 
number  of  experienced,  competent,  well-trained  men, 
thoroughly  versed  in  large  ])ower  station  operation,  who 
can  build  and  operate  successfully  large  power  stations 
for  industrial  plants. 

With  the  steady  rise  of  boiler  pressures  from  the 
100-125  lb.  that  yesterday  was  considered  by  pow'er 
engineers  as  good  industrial  practice,  today  the  large 
industrial  plants  have  at  their  command  pressures  rang¬ 
ing  from  450-1,200  lb.  gage  with  accompanying  high 
siq^erheat,  and  a  consequently  high  kilowatt-hour  recov¬ 
ery  from  steam  turbines  of  the  “reducing  valve”  type. 

Demand  is  for  complete  service 

To  the  smaller  manufacturer  is  offered  multiplicity 
of  prime  movers  ranging  from  small  back-pressure 
turbines  to  oil  engines.  For  the  hotel,  the  office  building 
and  similar  situations  are  offered  various  combinations 
of  moderate  high-pressure  boilers  (250  lb.)  with  heat- 
balance  schemes  combining  various  types  of  reciprocating 
steam  engines,  steam  turbines  and  a  recent  combination 
of  oil  engines.  This  is  the  situation  confronting  the 

*  Based  on  paper  presented  at  Midwest  Poicer  Conference,  Chi¬ 
cago,  Eehruary  10-13. 


public  utilities  today.  The  question  is,  what  are  they 
going  to  do  about  it?  The  day  of  the  public  utility 
plant  offering  hut  a  single  service,  namely,  electric  light 
and  power,  to  industries,  office  buildings,  hotels,  and 
similar  situations,  is  rapidly  becoming  past  history,  due 
to  the  demand  on  the  utilities  for  a  complete  service. 

The  utility  must  therefore  he  ready  to  supply  three 
commodities,  steam  for  heating  purposes,  electric  light, 
and  power.  This  service  must  he  furnished  at  a  rate 
which  is  strip])ed  of  everything  excejrt  cost  plus  a  profit. 
As  the  electric  motor  of  the  ’90s  gave  to  small  indus¬ 
trial  ])lants  ample  power  at  a  cost  comparable  with  those 
jdants  which  were  large  enough  to  manufacture  at  the 
then  accejited  costs,  so  today  will  this  dual  service  to 
industrial  jdants  make  possible  the  creation  of  industries 
of  small  size,  which  to  date  have  been  unable  to  conqx'te 
on  account  of  cost  of  service,  made  expensive  because 
of  the  lack  of  balance  between  the  use  of  power  and 
steam.  For  the  larger  manufacturer  the  utility  must 
be  ])re])ared  to  furnish  not  only  large  quantities  of  elec¬ 
trical  |X)wer,  but  also  steam  at  varying  pressures  and 
temperatures,  according  to  the  ])eculiar  demands  of  that 
])articular  manufacturer.  A  fourth  group  includes  the 
very  large  manufacturer  who  uses  large  quantities  of 
jmocess  steam,  the  demand  of  which  does  not  coincide 
with  the  demand  for  electric  ])ower,  but  is  co-ordinated 
with  his  power  plant  for  heat-balance  purposes. 

Stated  briefly,  when  the  manufacturing  plant’s  electric 
demand  is  low,  but  with  process  steam  demand  high, 
then  by  loading  up  the  prime  movers  in  the  manufactur- 

Public  utility  management  should 
give  due  consideration  to  the  com- 
hined  steam  and  electric  plant  with 
dual  service.  The  availability  of 
such  a  service  forms  a  large  factor  in 
the  economic  set-up  of  an  industrial 
plant,  and  if  omitted  by  the  utility  in 
its  analysis,  imposes  a  very  severe 
penalty  upon  the  latter’s  economic 
set-up. 

There  is  a  tendency  on  the  part  of 
many  power  companies  to  ignore  the 
capacity  factor  of  this  by-product 
power  equipment  merely  because  it  is 
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inf:  plant  electric  energy  can  be  delivered  into  the  lines 
of  the  utility  company.  When  the  reverse  condition  is 
true,  with  electric  demand  high,  but  with  process  steam 
demand  low.  then  the  lines  of  the  utility  company  can 
deliver  to  the  manufacturer  the  necessary  additional 
increment  of  electric  power  required,  represented  by  the 
difference  between  the  total  demand  for  electric  power 
and  the  electric  output  of  his  prime  movers,  which  are 
then  supplying  only  the  required  demands  of  process 
steam.  Such  a  scheme  of  heat-balance  operation  means 
that  at  times  of  high  electric  demand  and  low  process 
demand  steam  is  not  wasted  over  the  roof. 

Many  examples  already  available 

The  Deepwater  station  of  the  Deepwater  Light  & 
Power  Company,  which  is  a  combination  power  plant 
of  the  United  Gas  Improvement  Company  and  the 
Atlantic  City  Electric  Company,  combined  with  an  elec¬ 
trical  and  .steam  supi)ly  service  to  IL  I.  du  Pont  de 
Nemours  &  Comi)any.  The  Du  Pont  ecpiijiment  in 
this  station,  for  the  purpose  of  this  paper,  is  particularly 
of  interest : 

A  single-cylinder,  non-bleeding,  non-condensing,  1,200-lb.,  725- 
deg.  F.  total  turbine,  rated  12,500  kw.,  0.8  power  factor,  has 
been  installed.  This  exhausts  at  200-400  lb.  into  seven  evaporat¬ 
ing  units  of  4,430  sq.ft,  each.  These  evaporators  will  generate 
<?00,000  lb.  of  vapor  per  hour  at  180  lb.  gage  pressure  and  super¬ 
heating  the  vapor  to  440  deg.  F.  total  when  receiving  530,000  lb. 
fcr  hour  of  exhaust  steam  from  the  1,200-lb.  turbine.  This  is  a 
typical  case  of  combination  supply  and  a  complete  service  to  the 
large  power  consumer. 

Another  interesting  installation  is  that  of  the  South- 
ea.stern  Production  Company  at  Mobile.  .Ala.,  a  power 
plant  designed  and  built  to  furnish  both  power  and  steam 
to  a  new  paper  mill  of  the  International  Power  Company. 
This  station  will  supply  a  total  steam  requirement  of 
135,000  lb.  per  hour,  divided  as  follows:  85,000  lb.  per 
hour  at  150-lb.  gage  pressure  and  100  deg.  siq^erheat 
and  50,000  lb.  at  approximately  35  lb.  gage  pressure  and 
2  |)er  cent  moisture.  The  production  com])any,  under 
its  contract,  agreed  to  install  electric  generating  facilities 
having  a  rated  capacity  of  7,500  kw.  to  furnish  power 
to  the  mill.  The  production  company  station  is  tied  in 
with  the  lines  of  the  Alabama  Power  Company  for 

not  large  enough  to  displace  a  50,000- 
kw.  or  larger  capacity  turbine.  These 
bleeder  non-condensing  turbines,  op¬ 
erating  between  225  lb.  and  425  lb. 
gage,  with  the  commercial  superheats 
available  today,  will  generate  a  kilo¬ 
watt-hour  at  approximately  4,000 
B.t  .u.  per  kilowatt-hour  and  have  by¬ 
product  steam  available  for  other 
purposes  which  will  permit  the  utili¬ 
ties  to  be  competitive  in  the  indus¬ 
trial  power  held,  to  meet  the  compe¬ 
tition  of  the  isolated  plant  and  the  oil 
engine  salesman  and  to  supply  to  the 
small  users  a  complete  service. 


interchange  of  facilities  and  for  the  maintenance  of  heat 
balance.  The  production  company  has  the  right  to 
deliver  any  or  all  of  the  electrical  energy  from  or  to  the 
Alabama  Power  System.  Some  of  the  details: 

Make-up  water  will  run  as  high  as  60  per  cent ;  relatively 
low  boiler  ratings  were  decided  up<}n  and  three  Stirling  1,31 1-hp., 
XXV-type,  fired  by  underfeed  stokers,  were  installed;  steam  pres¬ 
sure  475  lb.  and  a  total  temperature  650  deg.  F. 

The  prime  movers  are  one  6,000-kw.  back-pressure,  double-ex- 
traction  type,  eight-stage  turbine,  equipped  with  two-arm  mecha¬ 
nism  for  back  pressure  and  extraction  control.  Extraction  open¬ 
ings  are  provided  in  the  turbine  shell  after  the  first  and  sixth 
stage,  at  which  the  steam  pressure  is  held  practically  constant  at 
the  pressures  of  150  lb.  and  35  lb.  gage,  respectively.  The  maxi¬ 
mum  rate  of  steam  extraction  at  the  150-lb.  point  is  100,000  lb. 
per  hour  and  at  the  35-lb.  point  is  70,000  lb.  per  hour.  The 
exhaust  section  of  the  turbine  is  designed  to  pass  20,000  lb. 
per  hour.  Exhaust  pressure  is  regulated  automatically  to  any 
value  between  0.5  lb.  gage.  A  2,000-kw.  condensing  unit  is 
also  installed  in  the  power  plant. 


Power  and  steam  for  oil  refinery 

Another  interesting  installation  is  that  of  the  Louisiana 
station  of  the  Louisiana  Steam  Products.  Inc.,  near 
Baton  Rouge.  This  station  has  and  will  supply  to  the 
Standard  Oil  Company  approximately  840,000  lb.  per 
hour  of  steam  of  135  lb.  pressure  gage  and  438  deg.  total 
temperature  and  electrical  power  up  to  approximately 
16,000  kw.  maximum  to  the  refinery.  Steam  will  be 
generated  at  640  lb.  gage  pressure,  750  deg.  total  tem¬ 
perature  in  the  boiler  plant ;  this  steam  will  pass  through 
two  or  more  of  three  15,000-kw.  steam  turbines,  which 
will  exhaust  at  the  pressure  and  temperature  of  delivery 
to  the  refinery.  Electric  power  generated  in  excess  of 
that  required  by  the  refinery  will  be  supplied  to  the  Baton 
Rouge  Electric  Company  or  to  the  transmission  system 
of  the  Gulf  States  Utilities  Company: 

The  exceptionally  high  load  factor  of  this  plant  (about  80 
per  cent  estimated)  justifies  certain  refinements,  such  as  the  use 
oi  both  economizers  and  air  preheaters  in  the  boiler  units.  On 
the  other  hand,  the  fact  that  this  is  primarily  an  industrial  plant 
has  noi  warranted  ihe  expenditure  for  building  structure  that  is 
usually  considered  desirable  for  a  public  service  plant  of  this  size, 
and  efforts  are  being  made  to  obtain  extreme  simplicity  in  build¬ 
ing  and  equipment,  without  sacrificing  economy  or  electric  gen¬ 
erating  cai)acity. 

The  main  turbines  will  be  simple,  high-pressure,  non-condensing 
machines.  Low-pressure  steam  for  three-stage  feedwater  heating 
will  be  obtained  from  the  various  steam-turbine-driven  auxil¬ 
iaries;  the  lx)iler  feed  pump  turbines  are  to  exhaust  at  about  5  Ib. 
absolute  to  the  low-pressure  heater,  and  the  fan  turbines  are  to 
exhaust  at  about  5  lb.  gage  pressure  to  the  deaerators.  Steam 
for  all  auxiliaries  and  the  high-pressure  water  is  to  be  taken 
directly  from  the  main  turbine  exhaust  lines.  All  other  plant 
auxiliaries,  except  one  fuel  oil  pump,  will  be  motor  driven. 

.An  unusually  complete  water  purifying  plant,  which  will  con¬ 
sist  mainly  of  settling,  clarifying,  filtering,  treating  and  softening 
equipment,  with  capacity  of  2,0()0-gal.-per-minute  treated  Missis¬ 
sippi  River  water,  is  being  provided  to  supply  the  large  amount 
of  boiler  feed  make-up  required. 

The  boiler  plant  is  unique  in  that  the  fuel  will  be  approxi¬ 
mately  50  i)er  cent  natural  gas.  33  per  cent  liquid  refinery  waste 
and  17  per  cent  petroleum  coke.  The  petroleum  coke  will  be 
burned  in  pulverized  form. 


Utility-owned  plant  for  industrial  steam  alone 

An  interesting  combination  station  is  that  of  the 
Western  Electric  Company  at  Point  Breeze.  Md.,  oper¬ 
ating  in  combination  with  the  Consolidated  Gas.  Electric 
Light  &  Power  Company  of  Baltimore,  Md.  This  station 
does  not  generate  any  electrical  power  owing  to  the 
extremely  varying  steam  demands,  but  is  o|)erated  by  the 
utility  company,  under  a  five-year  contract,  for  the 
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Approximate  Demands 


W'estem  Electric  Company,  the  utility  company  under¬ 
taking  to  furnish  both  steam  and  electrical  energy  without, 
at  the  present  time,  any  production  of  hy-product  power. 


PartirularB  Initial  Ultimate 

P)wer  for  process  demand,  kw .  13,000  28,000 

Power  house  auxiliary  and  lightini;,  kw .  1,000  3,300 

Process  steam  (100  lb.),  lb.  per  hour .  44,000  71,000 

Process  steam  (200  lb.),  lb.  per  hour .  1 1,000  21,000 

Heating  (15  lb.)  annual  consumption  (1,000  lb.) .  123,000  400,000 


The  Rochester  Gas  &  Electric  Corporation  of  Roches¬ 
ter,  N.  Y.,  has  constructed  adjacent  to  the  Inisiness 
district  a  modern  high-pressure,  high-temperature  gener¬ 
ating  station,  employing  pulverized  coal  for  the  firing 
of  the  lx)ilers,  with  steam  turbines  extracting  steam  at 
apjiroximately  125  lb.  pressure  for  the  high-pressure 
system,  and  for  the  low-pressure  heating  system  expan¬ 
sion  through  the  turbine  to  15  lb.  gage. 

'I'o  meet  the  recjuirements  in  the  manufacturing  dis¬ 
trict  of  Rochester  two  stations  have  been  constructed 
for  that  service  supplying  both  steam  and  electrical 
])ower.  The  system  in  Rochester  involves  a  total  of 
11,750  kw.  of  installed  capacity  of  non-condensing 
turbines,  some  straight  non-condensing  and  some  of  the 
non-condensing  bleeder  type.  Approximately  10,000  kw. 
of  capacity  is  delivered  by  these  dual-purpose  stations 
during  the  months  of  November,  December,  January  and 
half  of  February,  which  is  approximately  13  per  cent  of 
the  total  system  load,  and  these  by-product  power  plants 
reduced  tbe  cajfacity  required  in  their  main  condensing 
steam  station  by  that  amount. 

Power  Generation,  Steam  Demands  and  Service  Bills 


1928 

1929 

Low-prewure  steam  (thousand  Jb.) . 

HiRh-p.essure  steam  (thousand  lb.) . 

.  65,441.7 

.  79,643.  1 

70,566.7 

80,299.5 

145,084.8 

150,866.2 

Kilowatts 

Kilowatts 

Direct-current  peak  demand . 

AlternatiiiK-current  peak  demand . 

Kilowatt-hours,  direct  current.  . 

Kilowatt-hours,  alternating  current . 

Total  steam  bill . 

Total  electric  bill  . 

Combined  total  bill . 

.  400 

.  1,304 

.  809,600 

.  3,147,600 

.  $74,560.17 

.  68,445.71 

.  143,005.88 

400 
1,304 
903,900 
3,484,800 
$75,382.78 
75,672.32 
151.955.  10 

Steam  and  Electric  Revenue 

1928 

1929 

Steam  income . 

Klectric  income . 

.  $72,616.89 

.  82,715.47 

$74,368.39 

115,913.52 

Combined  total . . 

.  $155,332.36 

$190,281.91 

Power  and  steam  to  cereal  plant 

Since  1914  the  Iowa  Railway  &  Light  Corporation 
has  furnished  all  of  the  steam  and  electric  power  to 
the  mill  of  the  Quaker  Oats  Company  ot  Cedar  Rapids. 
Iowa.  This  load  has  grown  from  approximately  a  steam 
load  maximum  of  20,000  lb.  per  hour  and  1,400  kw.  of 
demand  in  1914  until  today  the  maximum  steam  demand 
of  the  Quaker  Oats  Company  is  approximately  70,000 
11).  per  hour,  with  an  electric  maximum  demand  of 
approximately  7,500  kw.  The  Iowa  Railway  &  Light 
Corporatioh  has  also  been  engaged  for  many  years  in 
the  central  heating  business  in  Cedar  Rapids,  both  high- 
and  low-pressure  steam  service  being  furnished  to  hotels, 
office  buildings  and  hospitals.  The  following  quantities 
are  of  interest : 


Service  Pounds  per  lluur 

Low-pressure  heating  system .  90,000 

High-pressure  heating  system .  30,000 

Steam  to  Quaker  Oats  Company .  70,000 


This  gives  approximately  a  total  maximum  demand 
of  190,000  11).  per  hour,  with  a  simultaneous  coincident 
demand  of  170,000  lb.  per  hour. 

Approximate  Annual  Steam  Consumption 


Pounds 

Low-pressure  heating  system .  180,000,000 

High-pressure  heating  system .  65,000,000 

Quaker  Oats  Company .  170,000,000 


The  Quaker  Oats  Company  is  furnished  both  .steam 
and  electric  service  under  a  cost-plus  form  of  contract, 
the  Quaker  Oats  Com])any  paying  the  interest  and  car¬ 
rying  charges  on  all  of  the  exclusively  used  equipment, 
such  as  the  steam  main  between  Sixth  Street  station  and 
the  Quaker  Oats  mill,  the  electric  cable  supplying  the 
mill  and  the  .substation  located  at  the  mill.  For  jointly 
used  equipment,  such  as  the  power  station,  this  is 
allocated  on  the  basis  of  maximum  demand.  Further 
details : 

In  order  to  secure  energy  recovery  from  the  live  steam  at 
225  lb.  gage  and  100  deg.  superheat  a  byproduct  turbine  of  the 
“reducing  valve”  type  has  been  installed  and  recently  placed  in 
service.  This  is  a  7,500-kw.  non-condensing  turbine  taking  its 
steam  from  the  main  header  of  the  station  at  225  lb.  gage  and  100 
deg.  of  superheat.  The  turbine,  by  means  of  a  stage  valve,  e.xtracts 
steam  at  100  lb.  gage  from  the  first  stage  for  the  heating  of 
feedwater  and  for  high-pressure  steam  service.  Steam  passes 
through  the  other  four  stages  of  the  turbine  to  the  low-pressure 
heating  system  at  varying  pressures  of  from  5  to  25  lb.  gage, 
depending  on  the  steam  demands  and  pressure  requirements  of 
the  city.  The  turbine  is  capable  of  passing  a  maximum  throttle 
flow  of  250,000  lb.  of  steam  per  hour,  with  steam  extraction  up 
to  90,000  lb.  per  hour  at  the  first  stage,  and  a  flow  to  the  low- 
pressure  heating  system  of  1(30,000  lb.  per  hour.  It  is  expected 
that  this  turbine  will  deliver  to  the  station  bus  approximately 
12,000,000  kw.-hr.  per  year  and  add  a  potential  capacity  under 
winter  conditions  of  7,.500  kw. 

In  considering  such  equipment  for  by-product  ])owcr 
purposes  it  must  be  borne  in  mind  that  such  a  unit 
requires  no  other  equipment  than  the  unit  itself,  no 
condenser,  no  circulating  water  and  other  associated 
auxiliaries  that  go  with  a  condensing  turbine.  Such  an 
installation  has  been  actually  made  for  about  $25  to  $40 
])er  kilowatt.  The  B.t.u.  rate  of  the  machine  is  approxi¬ 
mately  less  than  4,000  per  kilowatt-hour,  energy  recov¬ 
ered  alone  being  considered,  and  the  steam  |)asse(l 
through  the  machine  is  available  for  central-station  heat¬ 
ing  service  and  feedwater  heating. 

It  is  expected  that  a  second  unit  will  be  added  later, 
when  the  Quaker  Oats  Company  makes  certain  ])iping 
changes  in  the  mill  which  will  permit  it  to  use  a  lower 
steam  pressure.  Based  on  the  present  consumption  of 
steam  at  the  mill  and  a  pressure  of  100  lb.  gage,  this 
source  alone  w'ould  amount  to  approximately  l,50f).000 
kw.-hr.,  assuming  a  steam  rate  at  the  high  stage  of  the 
machine  of  approximately  100  lb.  per  kilowatt-hour. 

The  turbine  is  equipped  with  a  special  governor  mech¬ 
anism  so  as  to  maintain  constant  first-stage  extraction 
pressure  and  constant  pressure  at  the  exhaust  to  the 
low-pressure  heating  system.  The  pressure  at  the  exhaust 
is  adjustable.  The  governor  of  the  machine  will  auto¬ 
matically  load  up  the  turbine  to  meet  the  requirements  of 
the  high-pressure  flow  and,  secondly,  the  low-pressure 
exhaust  flow. 
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Photoelectric  Control 
for  Soaking-Pit  Covers 

By  R.  M.  BAYLE 

Steel  Mill  Engineer 

W estinghouse  Electric  &  Manufacturing  Company 

Steel  is  made  by  refining  the  molten  iron  from  blast 
furnaces.  Still  in  the  molten  state,  it  is  cast  into  rec¬ 
tangular  blocks,  known  as  ingots,  usually  weighing  from 
4  to  25  tons.  After  being  allowed  to  solidify  the  molds 
are  stripped  off  and  the  ingots  are  now  ready  to  be 
heated  to  a  rolling  temperature  for  reduction  to  com¬ 
mercial  shapes. 

d'he  furnaces  used  for  this  purpose  are  vertical  square 
pits,  heated  by  gas  and  called  soaking  pits.  A  crane 
with  a  specially  designed  tong  is  used  to  charge  and 
withdraw  the  ingots.  To  avoid  excessive  heat  losses 
these  pits  must  be  closed  during  the  heating  cycle.  A 
sliding  door  lined  with  firebrick  is  used  and  in  modern 
mills  is  operated  by  an  electric  motor. 

Some  years  ago  it  was  found  that  the  man-power  re¬ 
quired  in  the  soaking  pit  building  could  be  reduced  by 
having  the  soaking  pit  crane  o])erator  open  his  own  pit 
covers  instead  of  depending  on  another  operator  located 
on  the  floor.  Not  only  did  this  reduce  the  number  of 
men  required  for  this  operation  but  it  removed  the  delays 
incidental  to  synchronizing  the  operation  of  two  men 
performing  consecutive  operations.  The  first  systems 
used  control  circuits  carried  from  the  moving  crane  to 
the  stationary  motor  control  by  additional  crane  rails. 

h'or  a  new  mill  in  the  Middle  West  the  Westinghouse 
Electric  &  Manufacturing  Company  is  siqqdying  a  new 
design  of  soaking  jut  control,  making  use  of  a  light  sen¬ 
sitive  relay  as  the  initiating  source.  The  moving  crane 
carries  only  a  foot-operated  push  button  and  a  light  box 
mounted  on  the  end  of  the  crane  for  each  soaking  pit 
spanned  by  the  crane.  In  this  installation  the  layout 
consists  of  two  soaking-pit  cranes  operating  on  a  com¬ 
mon  runway  and  each  spanning  two  pits.  There  are 
seven  rows,  making  a  total  of  fourteen  pits. 

In  operation  the  crane  operator  runs  his  crane  over 
the  pit  cover  he  wishes  to  ojien.  The  operating-light 
box  is  long  enough  to  allow  for  a  considerable  zone  of 
operation.  Prej^aratory  to  opening  a  cover  or  during 
the  operation  the  crane  may  be  shifted  5  ft.  on  either 
side  of  the  center  line  and  the  o])erating  lamp  box  wall 
still  be  opposite  the  light  relay  for  that  cover. 

To  open  the  cover  a  single  short  flash  of  the  lamps  in 
the  light  box  is  all  that  is  necessary.  As  light  falls  on 
the  light-sensitive  tube  in  the  light  relay  it  passes  cur¬ 
rent  which  energizes  a  relay  that  starts  the  pit  cover 
motor  in  the  open  direction.  The  circuit  is  self-main¬ 
taining;  the  motor  continues  to  run  until  the  cover  is 
wide  open,  when  stopped  automatically  by  a  limit  switch. 

^\  hen  the  crane  has  removed  the  ingot  the  operator 
again  flashes  high  light  and  the  circuit  is  now  such  that 
the  motor  is  energized  by  the  light  relay  to  close  the 
cover.  An  ingenious  but  simple  transfer  circuit  per- 
tnits  the  light  relay  to  be  alternately  effective  to  open 
or  close  the  pit  cover.  Thus  the  light  circuit  is  not 
depended  upon  to  hold  the  cover  open  and  there  is  no 
danger  that  the  burnout  of  a  lamp  would  close  the  cover 


on  the  tongs  of  the  crane.  Supplementary  master 
switches  are  provided  on  the  floor  for  the  use  of  the  fur¬ 
nace  attendants.  These  are  only  used  occasionally  to 
ins|)ect  a  heat.  Interlocking  is  used  which  gives  the 
crane  operator  supreme  command.  Should  a  floor  oper¬ 
ator  attempt  to  close  a  cover  from  which  the  crane  was 
withdrawing  an  ingot,  the  crane  operator  could  imme¬ 
diately  cancel  the  cover  movement. 

This  form  of  control  is  simple  in  so  far  as  circuits  and 
equipment  are  concerned  and  is  a  decided  improvement 
over  the  older  types  requiring  additional  crane  rails. 
For  transferring  a  control  circuit  from  a  moving  source 
to  a  stationary  point  a  light  beam  ])rovides  the  sim])lest 
connection.  The  light-sensitive  cells  used  respond  only 
to  concentrated  light  above  the  room  illumination,  so 
there  is  no  danger  of  false  operation. 

T 

Finding  Cable  Sheath  Faults 

.  By  JOHN  ERICKSON 

St.  Joseph,  Mich. 

■  An  extremely  simple  method,  that  makes  use  of  only 
a  6- volt  battery,  a  galvanometer  and  a  length  of  wire,  has 
been  found  to  l)e  unusually  accurate  in  locating  conductor- 
to-sheath  faults  in  lead-covered  parkway  cable  on  series 
street  lighting  systems.  It  may  also  be  used  on  multi¬ 
conductor  cables.  As  is  apparent  from  the  drawing,  the 
method  is  a  bridge  test,  but  it  involves  no  numerical  deter¬ 
mination  of  resistances  nor  any  calculation  of  relative 
distances. 

The  fault  has  been  located  betw'een  two  lamp  risers, 
let  us  say.  The  problem  now  is  to  find  the  exact  ])lace. 
The  faulty  cable  section  is  disconnected  at  both  ends, 
and  the  course  of  the  cable  as  shown  by  the  system  map 
is  paralleled  with  an  insulated  wire  laid  on  the  ground. 
The  ends  of  this  wire  are  connected  to  the  cable  con¬ 
ductor  ends,  as  are  also  the  battery  terminals.  One  ix)st 


6  wo/f  batfery 


of  the  galvanometer  is  connected  to  an  end  of  the  cable 
sheath  with  a  wire  long  enough  so  that  the  instrument 
may  be  carried  to  the  other  end  of  the  cable  section  if 
that  is  necessary.  The  other  galvanometer  post  carries 
an  exploring  lead  that  terminates  in  a  knife  blade  or  a 
sharp  point  by  means  of  wdiirh  contacts  may  be  made 
through  the  insulation  of  the  wire  that  parallels  the  cable 
run.  It  is  important  that  all  contacts  in  the  bridge  shall 
be  well  made,  that  the  parallel  wire  shall  be  of  one  piece, 
or  at  least  of  one  size  only,  and  that  any  end  loops  of 
the  i)arallel  wire  shall  be  equal  in  length  so  that  the  cir¬ 
cuit  is  symmetrical.  The  point  of  zero  reading  on  the 
galvanometer  indicates  the  place  to  dig  for  the  fault. 
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New  Substation  Des 


Pedestal  type  66-kv.  bus  and 
“A”-frame  dead'end  structure  are 
new  features  at  La  Fresa.  Omis¬ 
sion  of  lightning  arresters  and 
instrument,  transformers  on  feeder 
circuits  effected  further  savings 


By  R.  B.  POLLOCK 


Department  of  Engineering  Design, 
Southern  California  Edison  Company,  Ltd. 
Los  Angeles,  Calif. 


INCORPOKATI’-D  in  the  desijjn  of  La  Fresa  sub¬ 
station,  the  seventh  220-  to  66-kv.  station  to  be  built 
by  tlie  Southern  California  Edison  Company,  Ltd., 
are  to  l)e  found  several  important  new  developments 
resulting  from  experience  gained  at  former  stations.  froi 

Perhaps  the  most  interesting  of  these  is  the  pedestal  tyjie  cun 

66-kv.  bus  and  switchrack  shown  in  the  accompanying  of 
illustrations.  trol 

Wdiile  there  has  been  a  saving  of  about  $900  per  sim 

circuit  at  La  Fresa  due  to  the  installation  of  the  new  T 

type  of  rack  instead  of  its  equivalent  of  the  jireceding  ful 
type,  the  greatest  saving  is  in  the  omission  of  the  light-  fical 

ning  arresters  and  instrument  transformers.  This  esse 

amounts  to  about  $7,100  per  circuit.  The  total  saving  vide 

on  the  30  circuits,  for  which  provision  has  been  made,  and 

will  he  between  $225,000  and  $250,000.  ers 

The  general  design  of  this  rack  conforms  closely  to  La 
that  which  has  been  used  at  220-kv.  substations  for  a  cati: 

number  of  years  and  now  used  by  some  of  the  Eastern  witl 

co!n])anies.  Its  aj)plication  to  the  66-kv.  circuits  has  been  was 

made  possible  largely  by  omission  of  lightning  arresters  Wo 


Transformer  position  on 
66-kv.  rack 

Showing'  mounting  of  current  and 
potential  tran.sformers,  discon¬ 
necting  .switche.s  and  oil  circuit 
breakers. 
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66-kv.  switchrack  and  pedestal  bus 
that  saved  ^900  per  circuit 


ing  switches  per  circuit.  The  tw’o  line  disconnecting 
switches  were  mounted  vertically  on  the  center  dead-end 
structure  and  the  oil  circuit  breakers  were  placed  on  con¬ 
crete  pads  on  each  side  of  this  structure  and  the  buses  lo¬ 
cated  beyond  the  breakers.  The  bus  disconnecting  switches 
were  mounted  horizontally  on  small  steel  racks  between 
the  breakers  and  the  buses  and  the  buses  were  supported 
from  the  ground  on  short  pieces  of  3-in.  pipe  with  an 
insulator  on  top,  as  illustrated,  hence  the  name  “pedestal 
bus.”  Each  bus,  with  its  associated  disconnecting 
switches,  is  completely  inclosed  by  a  fence,  the  gates  to 
which  are  kept  locked  when  the  buses  are  hot.  The  area 
in  the  center  of  the  rack,  inclosed  between  the  bus 
fences,  forms  a  common  operating  aisle  for  both  buses 
in  which  are  located  the  operating  handles  for  all  dis¬ 
connecting  switches. 

The  air-insulated  current  transformers,  used  only  on 


no  potential  transformers  were  required  on  the  feeders. 
Lightning  arresters  on  the  individual  feeders  have 
previously  been  considered  necessary  to  protect  the  in¬ 
strument  transformers.  With  the  elimination  of  these 
transformers  there  does  not  seem  to  be  sufficient  reason 
for  continuing  this  practice;  however,  the  power  trans¬ 
formers  were  protected  by  providing  lightning  arresters 
on  their  low-tension  leads.  This  seemed  to  be  the  proper 
place  for  the  arresters,  since  it  is  at  this  point  where 
the  lightning  surges  are  reflected  and  the  highest  voltages 
are  develo])ed.  Thus  only  two  arresters  were  required  on 
the  two  ])resent  75,000-kva.,  220-66  kv.  transformer 
banks.  A  maximum  of  six  ultimately  will  be  required 
when  all  banks  are  installed.  If  the  arresters  had  been 
placed  on  the  feeders,  ten  already  would  have  been  used 
and  eighteen  more  required  ultimately.  This  represents 
a  considerable  saving  without  sacrificing  protection  on 
any  apparatus  which  would  be 
costly  to  repair. 

\\  ith  elimination  of  the  ar¬ 
resters  from  the  feeders  and 
the  use  of  air-insulated  current 
transformers  and  gang-oper¬ 
ated.  remote-controlled  discon¬ 
necting  switches,  the  design  of 
the  pedestal  bus  type  of  rack 
became  a  simple  problem.  As 
will  he  seen  in  one  of  the  draw¬ 
ings.  the  conventional  double 
bus  is  used  with  two  oil  circuit 
breakers  and  four  disconnect¬ 


.■220 kv.  lines  from  Lighthipe  substation 


'Jr future  'Y»i  "v, 

/  jj  '^Mticirruit.J 

'  L  AswjtcJi-^ac^k  \  ^  tower--'  h 


220/6€kv. ,15.000 kva.  / 
transformer  banks<r-i. 


'future  condenser 
transformer  banks 


Lightning  arre^ersA  \tfuture^\ 
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Single  steel-  \ 
po/e  get-away  \ 
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Plan  of  La  Fresa  220/66-kv. 
substation  showing  general 
arrangement 
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New  type  of  66-kv.  rack  and  bus 
reduced  steel  requirements  and  need 
for  protective  barriers 


Current 

'transformer 


The  sectional  drawing  of  the 
new  rack  is  for  a  trans¬ 

former  ix)sition  when  current 
and  potential  transformers 

Li^  disconnect  are  used.  On  the  66-kv. 

switch  feeder  position  both  are 

omitted. 


Sround  — j... 
switch  ! 


sOH  circuit _ \:Bus  disconnect  switch 

\breaker/'  ^  ^  \ 
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Advantages  of  the  La  Fresa  Switchrack  Design 


1.  A  better  Reneral  appearance  has  been  obtained,  due  to 
its  simplicity,  greater  symmetry,  and  better  proportions. 

2.  It  has  greater  operating  convenience  because  of  the 
common  operating  aisle,  in  which  all  operating  handles  are 
located. 

3.  Greater  reliability  has  been  obtained  by  the  use  of 
fewer  insulating  supports. 

4.  Few'er  switching  mistakes  should  be  made  because  of 
the  greater  simplicity  and  symanetry  of  the  circuit  arrange¬ 
ment,  which  makes  it  easier  for  the  operator  to  see  what 
he  is  doing. 

5.  Greater  safety  has  been  obtained  without  the  use  of  a 
large  number  of  protective  screens.  When  maintenance 
work  is  being  done  on  a  de-energized  part  of  a  circuit,  with 


that  or  adjacent  circuits  in  service,  there  are  fewer  exposures 
to  the  energized  parts. 

6.  A  smaller  amount  of  excavation  is  needed  when  the 
rack  is  built  on  sloping  property,  since  the  buses  and  breakers 
may  be  installed  at  different  elevations.  In  making  provi¬ 
sion  for  future  positions  within  the  rack  it  is  necessary  to 
carry  the  buses  and  fences  only,  through  the  vacant  positions. 
All  structures  and  equipment  can  be  added  later  when  the 
circuit  is  installed.  The  circuits  may  be  dead-ended  on 
either  side  of  the  rack  without  changing  the  structure. 

7.  Using  the  same  amount  and  kind  of  apparatus  and  with 
the  same  dead-end  stresses,  the  new  rack  is  cheaper  to  build 
because  it  requires  less  steel,  fewer  insulators  and  no  pro¬ 
tective  screens. 
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Pedestal-mounted  tubular  bus  heretofore 
used  on  220-kv.  now  adapted  to  66->kv. 
stations  at  large  saving  in  cost 


Sliding  expansion  support  and  details  of  bus 
joints  and  mounting 


the  transformer  circuits,  were  mounted  near  the  top  of 
the  dead-end  structure,  so  that  only  short  connections 
to  the  incoming  circuit  and  to  the  tops  of  the  line  dis¬ 
connecting  switches  were  rec|uired.  This  construction 
is  shown  in  an  accompanying  illustration.  The  oil-insu¬ 
lated  potential  transformers,  also  used  only  on  the  trans¬ 
former  circuits,  were  supported  on  steel  racks  and  located 
under  the  dead-end  structure,  so  that  a  vertical  connection 
could  easily  be  made  from  the  bushings  to  the  horizontal 
connection  between  the  tops  of  the  line  disconnecting 
switches. 

Connections  throughout  the  rack  are  of  1-in.  outside 
diameter  copper  tubing,  except  on  transformer  circuits, 
where  1-in.  iron  pipe  size  tubing  was  used.  The  main 
buses  consist  of  20-ft.  sections  of  2^-in.  outside  diameter 
copper  tubing  pressed  into  3-ft.  sections  of  24-in.  inside 
diameter  tubing  clamped  to  the  top  of  the  insulators. 
The  smaller  tubing  was  pressed  into  the  larger  for  a  dis¬ 
tance  of  6  in.,  making  the  spans  22  ft.  between  bus  sup¬ 
ports.  The  circuit  taps  were  clamped  by  the  same  fitting 
which  holds  the  bus,  since  the  supports  occur  only  at  the 
taps.  This  clamp  fitting  was  designed  to  slide  on  top 
of  the  supports  and,  except  for  one  point  in  the  middle 
of  each  bus  section  which  was  fixed,  the  remainder  of 
the  bus  is  free  to  move  longitudinally  with  reference 
to  the  supports.  One  of  the  accompanying  illustrations 
shows  details  of  this  mounting  clearly.  In  a  440-ft. 
section  of  bus  a  movement  of  24  in.,  due  to  expansion, 
has  been  observed  at  each  end  with  the  middle  stationarv. 
The  same  tyi)e  73-kv.  single-unit  insulators  were  used 
on  the  disconnecting  switches  and  buses. 

Another  interesting  development  at  La  Fresa  is  th'^ 
Jnstallation  of  hydrogen-cooled,  outdoor,  synchronous 
condensers.  The  first  50,C)00-kva.  unit  is  now  being 
desigind  and  will  be  jdaced  in  operation  early  next  year. 
A  hydrogen-cooled,  outdoor  unit  was  chosen  because  of 
Its  higher  efficiency,  which  justifies  its  additional  first 


cost,  and  because  no  building  or  special  housing  is  re¬ 
quired.  Auxiliary  apparatus  will  l)e  located  in  a  pit 
under  the  condenser  and  switching  equipment  will  be  of 
the  outdoor  type.  Condenser  control  will  be  provided 
for  complete  automatic  starting. 


Factors  of  Safety 
in  DuaUPurpose  Lighting 

By  M.  LUCKIESH 

Director  Lighting  Research  Laboratory, 

General  Electric  Company,  Cleveland,  Ohio 

Flexibility  in  the  relative  proportions  of  light  and 
of  biologically  important  ultraviolet  radiation  is  desirable. 
But  this  is  not  essential  in  an  actual  installation,  pro¬ 
vided  the  required  threshold  exjx)sure  is  obtained  in  a 
reasonable  time.  Inasmuch  as  duration  of  ex|X)sure  and 
intensity  of  light  and  of  ultraviolet  radiation  are  inti¬ 
mately  involved,  installations  must  be  designed  so  that 
those  ex])osed  will  receive  the  required  threshold  ex- 
jiosure  in  the  minimum  time  during  which  they  are  ex¬ 
posed  to  the  lighting.  In  the  work- world  this  duration 
of  exposure  is  known. 

For  example,  let  us  assume  one  hour  as  the  minimum 
period  during  which  workers  are  exposed  to  dual- 
puqxjse  lighting.  The  necessary  daily  dosage  is  certainly 
a  fraction  of  that  which  produces  a  minimum  perceptible 
erythema  (MPE)  u|X)n  untanned  skin.  Supi)ose  this 
fraction  is  one-tenth.  Then,  if  the  installation  is  so 
designed  that  one-tenth  of  an  MPE  dosage  is  obtained 
in  an  hour,  untanned  skin  could  stand  at  least  ten  hours. 
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The  face  and  hands  are  more  adapted  to  ultraviolet  than 
is  untanned  skin,  and  there  is  no  proof  as  yet  that  the 
biological  effectiveness  of  ultraviolet  is  appreciably 
lessened  by  the  greater  pigmentation.  This  increases  the 
factor  of  safety  to  more  than  ten.  Therefore,  it  is  seen 
that  the  physiological  factor  of  safety  is  apparently  great 
enough. 

Where  the  necessary  threshold  time  must  be  less  than 
an  hour,  the  factor  of  safety  in  the  exposure  time  is  re¬ 
duced.  Such  installations  must  be  designed  with  con¬ 
sideration  given  to  the  possibility  of  harm  to  those  who 
might  remain  under  the  dual-purpose  lighting  for  sev¬ 
eral  hours. 

T 

Cost  of  Air  Conditioning 
in  Department  Stores* 

By  WILLIS  H.  CARRIER 

President  Carrier  Engineering  Corporation 
Xcioark,  A  .  J. 

It  has  been  found  that  the  average  human  being,  at 
rest,  has  a  heat  output  of  approximately  400  B.t.u.  per 
hour,  the  approximate  equivalent  of  a  120-watt  electric 
light,  and  this  remains  remarkably  constant  through  all 
normal  ranges  of  temperature  and  moisture  variation 
and  changes  of  clothing. 

The  balance  of  the  heat  not  taken  care  of  by  radiation 
and  conduction  through  the  clothing  must  be  taken  care 
of  by  evaporation  through  perspiration.  Therefore,  the 
evajwration  from  the  human  body,  assuming  constant 
metabolism,  depends  entirely  on  radiation  and  convec¬ 
tion,  and  this  in  turn  is  affected  by  the  temperature  of  the 
surroundings  and  the  clothing.  At  a  temperature  of  70 
deg.  a  normal  man  at  rest,  normally  clothed,  will  transmit 
about  76  i^er  cent  of  his  bodily  heat  as  sensible  heat  by 
radiation  and  convection,  while  the  balance,  approxi¬ 
mately  24  per  cent,  will  be  dissipated  through  evapora¬ 
tion  of  perspiration  and  from  the  lungs.  This  propor¬ 
tion  is  apparently  in  no  way  affected  by  the  relative 
humidity  of  the  surrounding  air.  Similarly,  at  86-deg. 
tem])erature  about  38  per  cent  will  be  sensible  heat,  while 
62  per  cent  will  be  removed  by  perspiration,  and  at  about 
100  deg.  dry  bulb  temperature  all  the  heat  in  the  human 
body  must  necessarily  be  removed  by  perspiration. 

The  system  used  in  cooling  for  comfort  in  audi¬ 
toriums,  department  stores  and  other  places  of  human 
occupancy  is  one  in  which  the  humidity  can  be  controlled 
independently  of  the  cooling  effect,  so  that  definite 

*nased  on  paper  presented  at  Midwest  Power  Engineering 
Conference,  Chicago,  February  10-13. 


conditions  both  of  temperature  and  of  humidity  are  pro¬ 
duced  whatever  the  external  variations  of  heat  or  of 
human  occupancy.  This  is  accomplished  without  vary¬ 
ing  the  volume  of  air  circulated  and  without  the  addition 
of  any  artificial  outside  source  of  heat.  The  air  intro¬ 
duced  into  the  auditorium  need  never  be  below  65  deg. 
F.,  thus  avoiding  cold  drafts. 

Air  conditioning  has  proved  its  worth  in  the  depart¬ 
ment  store.  One  store  made  an  initial  investment  of 
$250,000  for  air-conditioning  equipment  in  its  bargain 
basement  and  first  floor  and  found  its  reaction  on  em¬ 
ployees,  patrons  and  sales  so  definite  that  on  the  expan¬ 
sion  of  the  store  another  $750,000  was  spent  for  air 
conditioning.  This  was  followed  by  other  stores,  with 
equally  favoralile  results.  Yet  out  of  the  500  or  more 
large  department  stores  in  this  country  there  are  only 
a  dozen  or  so  which  have  the  advantage  of  conditioned 
air,  and  there  are  not  even  that  many  now  conditioned 
in  the  1,000  or  more  medium-sized  stores  in  which  the 
system  will  prove  profitable. 

A  whole  modern  ventilation  system  in  an  office  build¬ 
ing  costs  about  as  much  as  a  heating  system,  while  the 
necessary  refrigeration  for  complete  air  conditioning,  in 
addition  to  ventilation  and  heating,  will  increase  these 
installation  costs  by  about  50  per  cent.  In  other  words, 
in  a  complete  air-conditioning  plant  we  may  charge  about 
one-third  to  heating,  one-third  to  ventilation  and  one- 
third  to  refrigeration. 

Interest  and  depreciation,  based  on  the  first  cost  of  the 
plant,  cost  of  maintenance  and  re])airs,  cost  of  power, 
cost  of  fuel  or  steam  and  cost  of  the  condensing  water 
for  the  refrigerating  machine,  have  been  taken  into  ac¬ 
count  and  proper  allowance  made  not  only  upon  calcu¬ 
lations,  but  upon  experience  in  actual  installations. 

In  the  accompanying  table  is  given  the  cost  of  com¬ 
plete  systems  of  heating,  ventilation  and  air  conditioning 
for  summer  and  winter.  These  costs  give  not  only  the 
unit  cost  for  the  installation,  but  the  actual  cost  of 
depreciation,  interest  and  operation.  The  power  costs 
are  given  as  a  separate  item. 

Air-Conditioning  Demands  in  Department  Stores 

Square 

Connected  Load,  Feet  Horsepower  per 


Hp. 

Floor 

Sq.Ft 

• 

Summer 

Winter 

Area 

Summer 

Winter 

Bonwit  Teller,  New  York . 

125 

25 

12,600 

0.01 

0.00198 

Hudson  Stores,  Detroit . 

780 

140 

79,830 

0.00976 

0.00175 

Hudson  Stores,  Detroit . 

1,525 

395 

233,990 

0.00654 

0.0017 

L.  S.  Ayres  Co.,  Indianapolis. . . 

404 

114 

78,250 

0.00515 

0.00146 

Wm.  Filene  &  Sons  Co.,  Boston. 

620 

120 

79,830 

0.0078 

0.0015 

Kerns’  Dept.  Store,  Detroit . 

281 

81 

46,300 

0.00606 

0  00175 

Smith-Kasson  Co.,  Cincinnati.. 

69.5 

18.0 

9,250 

0.0075 

0  00195 

Halliburton-Abbott  Co.,  Tulsa, 
Okla . 

312.5 

92.5 

1 13,900 

0.00275 

0  000815 

SanRer  Bros.,  Fort  Worth . 

375 

95 

82,700 

0.00454 

0.00115 

Strawbridge  &  Clothier,  Phila¬ 
delphia . 

1,245 

325 

179,635 

0.00695 

0.00181 

Titche-Goettinger  Co.,  Dallas. . . 

345 

65 

75.900 

0.00455 

0.00086 

Summer  and  Winter  Costs  for  Ventilation  and  Air  Conditioning 


Initial 
Cost  per 


Type  of  Ruildinft  Sq.Ft. 

Department  store,  160,000  sq.ft.,  6,250  people .  $1.80 

Office  buildinR,  325,000  sq.ft.,  2,540  people .  1.25 

Plant  office  buildinR,  42,560  sq.ft.,  300  people .  2.00 

lleetaurant  and  cafeteria,  12,644  sq.ft.,  760  people .  3.  60 

Hotel  Ruest  rooms,  120,000  sq.ft.,  600  people .  1.50 


Annual 

Over- All 

- - Power 

Costs - 

Cost  per 

Unit  Costs 

Per  Kw.-Hr. 

Sq.Ft. 

(Based  on  Annual  Over- All  Costs) 

Annual 

Onts 

0.32 

32  cents  per  year  per  sq.ft,  of  sales  area 

$15,923 

3 

0.  19 

1  cent  per  man-hour 

13,896 

1.2 

0.31 

3  cents  per  man-hour 

2,694 

3 

1.16 

1  cent  per  meal 

4,748 

3 

0.50 

20  cents  per  room  per  day 

13,600 

3 
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Heat  Insulation  Cuts  Energy  Required 

for  Electric  Galvanizing 


By  WALLACE  G.  IMHOFF 


President  IV allace  G.  Itnhoff  Company, 
I  ’ ineland,  N.  J, 


Heat  radiation  which  comprises  60  per  cent  of 
the  losses  from  electric  galvanizing  pots  may  he 
reduced  hy  ap])roximately  60  per  cent  and  the 
efficiency  of  the  galvanizing  furnaces  increased  from  14 
per  cent  to  a])])roximately  50  per  cent  by  providing  the 
proper  insulating  material  around  the  sides,  bottom  and 
to])  of  the  kettle. 

Tests  were  recently  conducted  on  an  electric  galvaniz¬ 
ing  furnace  which  had  a  kettle  10  ft.  10  in.  x  40  in.  x  49 
in.  and  a  metal  surface  area  of  ,36  sq.ft.  This  galvanizing 
kettle  was  set  on  a  foundation  composed  of  1  ft.  of  con¬ 
crete,  on  top  of  which  was  a  layer  of  “Sil-o-cel”  brick 
21  in.  thick.  On  top  of  this  there  was  a  layer  of  fire 
brick  2^  in.  thick  and  alternate  5-in.  piers  of  fire  brick 
and  “Sil-o-cel”  brick.  The  kettle  was  insulated  with 
sil-o-cel  brick  of  5  in.  thickness  on  the  sides  and  three 
lavers  of  the  brick  on  the  ends.  One  flat  layer  of  ordi¬ 
nary  red  brick  was  also  ])laced  all  around  the  kettle. 

When  the  test  was  started,  this  pot  held  4,400  lb.  of 
lead  and  37,800  Ih.  of  zinc,  or  a  total  metal  charge  of 
21.1  tons.  The  zinc  was  melted  in  28  hours  with  an 
energy  consumption  of  2,940  kw.-hr.  Each  kilowatt- 
.hour  melted  14.3  Ih.  of  metal.  At  a  cost  of  1  cent  per 
kilowatt-hour,  the  cost  of  melting  was  $29.40,  and  at  a 
cost  of  I2  cents  per  kilowatt-hour  this  would  have 
amounted  to  $44.10. 

Tests  for  productive  capacity  showed  that  when  0.845 
tons  of  production  jxt  hour  were  put  through  the  bath 
it  would  not  lose  temperature.  The  average  power  used 
for  operating  at  this  rate  was  103  kw.-hr.  and  the  aver¬ 
age  power  required  when  the  kettle  was  idle  without  a 


800  820  840  860  880  900  920 

Temperature- Degrees  F. 


Hg.  1 — More  than  half  of  radiation  losses  in 
galvanizing  pots  takes  place  at  surface  of  metal 

Kettle  idle  at  a  temperature  of  820  deg.  F. 


cover  was  48  kw.-hr.  at  a  temperature  of  820  deg.  F.  A 
test  made  at  875  deg.  F.,  which  is  the  galvanizing  tem¬ 
perature.  showed  that  53.3  kw.-hr.  was  required  with  the 
kettle  idle.  During  this  test  the  kettle  showed  an  oper¬ 
ating  efficiency  of  48.2  per  cent. 

Electric  galvanizing  has  many  inherent  advantages, 
which  may  l)e  summarized  briefly  as  follows:  Uniform 
temperature  control,  resulting  in  reduction  of  dross; 
uniform  and  economical  zinc  coating,  increase  of  pot 
life  due  to  elimination  of  hot  spots  and  better  quality 
with  less  rejects ;  labor  advantages  due  to  less  attendance 
required,  elimination  of  products  of  combustion  and  low¬ 
ering  of  room  temperature,  and  favorable  comparison  of 
over-all  costs  due  to  the  advantages  mentioned. 

The  accompanying  tables  and  curves  give  the  power 
consum])tion  for  typical  electric  galvanizing  furnace 
installations  and  show  the  saving  in  energy  that  may  l)e 
effected  through  the  proper  heat  insulating  of  these 
kettles. 


Power  Consumption  of  Three  Typical 
Galvanizing  Furnaces* 


Three  difTerent  sizes  of  uninsulated  pots  are  represented.  The  data  were  taken 
at  an  operating  teinp>erature  of  850  deg.  F. 

Pot  No.  I :  Inside  dimensions,  30  in.  wide,  36  in.  deep,  6  ft.  long,  rated  90  kw., 
220  volts,  three-phase — galvanizing  miscellaneous  steel  parts. 


Lb.  of  .Steel 
Galvanized 
per  Hour 


Lb. 

Galvanized 
per  Kw.-Hr. 


Kw.-  Hr. 
I)er  Ton 
Galvanized 


Cost  of  Power 
per  Ton  at 
I  Cent  per  Kw.-Hr. 


500 

10  6 

188 

1,000 

15  6 

128 

1,500 

18  5 

108 

$1  88 
I  28 
I  08 


Pot  No.  2;  Inside  dimensions  36  in.  wide,  36  in.  deep,  15  ft.  long,  rated  200  kw., 
220  volts,  three-phase — galvanizing  structural  steel  parts. 


Lb.  of  .Steel 
Galvanized 
per  Hour 


Lb. 

Galvanized 
per  Kw.-Hr. 


Kw.-Hr. 
per  Ton 
Galvanized 


Cost  of  Power 
per  Ton  at 
I  Cent  per  Kw.-Hr. 


2,000 

13  5 

148 

3,000 

16  6 

121 

3,500 

18  5 

108 

$1  48 
I  21 
1.08 


Pot  No.  3:  Inside  dimensions  22  in.  wide,  48  in.  deep,  30  ft.  6  in.  long,  rated 
405  kw.,  220  volts,  three-phase — galvanising  structural  steel  parts. 


Lb.  of  Steel 

Lb. 

Kw.-Hr.  per 

Cost  of  Power 

Galvanized 

Galvanized 

per  Ton 

per  Ton  at 

per  Hour 

per  Kw.-Hr. 

Galvanised 

1  Cent  per  Kw.-Hr. 

4,000 

15  3 

130 

$1  30 

6,000 

18  4 

109 

1  09 

8,000 

20  4 

98 

.98 

♦Data  supplied  by  S.  M.  Cherry,  General  Electric  Company,  Schenectady  N.  Y. 


Heat  Installation  of  Galvanizing  Kettles  Effects 
Power  Saving  of  60  Per  Cent 

In  obtaining  the  closed-bath  readings  the  bare  metal  surface  was  covered  with 
about  2  in.  of  white  skimmings  and  then  tightly  covered  with  a  layer  of  “Sil-o- 


cel"  insulating  brick. 


Power  Required 

in  Kw.-Hr. 

Energy 

Per  Cent 

Temperature, 

Open 

Closed 

.Saved, 

Saving 

Deg.  F. 

Hath 

Bath 

Kw.-Hr 

Effected 

820 

48  6 

17  6 

31  0 

63  8 

850 

49  3 

20  7 

28  6 

58  0 

875 

53  3 

21.1 

32.2 

60  4 

900 

57  5 

23  4 

34.  1 

59.3 
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Modernize  Wiring  and  Motors 

for  Belter  Voltage  Regulation 


By  L.  L.  ELDEN 

Technical  Adviser  to  the  General  Superintendent 
Edison  Electric  Jllumi^ting  Company  of  Boston 

VOLTAGE  regulation  of  electric  service  for  resi¬ 
dential  use  has  become  increasingly  difficult  with 
the  rapidly  expanding  use  of  household  appliances. 
Ill  earlier  times  difficulties  of  this  character  were  largely 
due  to  motor-driven  equipment  in  nearby  stores  and 
shops,  whereas  at  present  the  utilization  of  heavy-cur¬ 
rent-consuming  devices  and  motor-operated  appliances 
in  numerous  residential  installations  has  transferred  the 
sources  of  trouble  directly  to  these  points  of  use. 

Assuming  that  in  general  adequate  capacity  is  supplied 
at  all  times  at  the  customer’s  service  switch  by  the  utility, 
the  outstanding  causes  of  defective  service  are  ( 1 )  over- 
.loaded  mains,  suhmains  and  branch  circuits;  (2)  defec¬ 
tive  wiring  and  loose  connections;  (3)  unbalanced  loads; 
and  (4)  excessive  starting  currents  of  motor-driven 
appliances. 

Adverse  conditions  of  this  sort  are  generally  unknown 
to  the  utility  unless  discovered  by  periodic  voltage  sur¬ 
veys  or  investigation  of  complaints.  Many  of  these  are 
beyond  the  control  of  the  utilities  supplying  the  service. 
Even  if  the  conditions  of  supply  for  a  single  customer, 
or  group  of  customers,  are  adequate  in  every  way,  it 
frequently  occurs  that  serious  complaints  arise  from  the 
operation  of  equipment  in  some  other  customer’s 
premises  which  renders  the  service  received  by  others 
most  un.satisfactory. 

Service  complaints,  aside  from  outages,  are  largely 
confined  to  complaints  of  fluctuating  voltage,  which 
affects  the  lighting  service,  or  too-low-voltage  conditions, 
which  unfavorably  aflPect  the  operation  of  nearly  all 
<levices. 

With  advance  notice  of  the  installation  of  household 
devices  requiring  substantial  amounts  of  capacity  for 
their  operation,  ample  provision  may  be  made  for  their 
satisfactory  operation.  Low  voltage  is  rarely  experienced 
under  such  conditions,  except  as  it  may  be  caused  by  the 
unbalanced  loads  fre(|ucntly  developed  by  ranges  or  by 
devices  of  large  cai)acity  connected  to  one  side  of  three- 
wire  mains  and  services. 

Low  voltage  due  to  inadecjuate  wiring  is  beyond  the 
control  of  the  utility  and  rests  with  the  customer  for 
correction. 

Many  older  motors  are  trouble  makers 

Motor-driven  appliances  such  as  washing  machines, 
oil  burners,  refrigerators,  dish  washers,  and  the  like,  are 
found  to  be  ))rolific  causes  of  fluctuating  voltage  in  resi¬ 
dential  service.  This  is  the  direct  result  of  the  use  of  the 
older  type  motors  requiring  high  starting  currents,  with 
resulting  abnormal  demands  on  system  capacity  at  points 
of  use.  A  standard  ^-hj).  motor  of  this  type  will  usually 
<lraw  from  3  to  3.5  kva.  starting  current  from  the  supply 


Improved  fractional-horsepower  motors  are  now 
available  which  create  less  than  25  per  cent  of  the 
voltage  drop  of  older  motors  during  starting 
periods.  This  imposes  a  minimum  duty  on  wiring 
installations.  Failure  to  recognize  the  merits  of 
these  new  developments  in  motor  design  and  the 
importance  of  more  adequate  wiring  will  result  in 
many  cases  in  poor  service  and  economic  losses 
which  cannot  be  compensated  for  otherwise.  Mr. 
Elden’s  figures  on  the  sources  of  poor  regulation 
point  to  conditions  which  should  no  longer  be 
\>verlooked  by  progressive  power  companies. 


system  to  start  itself  to  operate  a  running  load  of  about 
300  watts. 

Appliances  of  these  types  are  purchased  from  a  variety 
of  sources  and  are  for  the  most  part  operated  without 
previous  knowledge  of  the  utility.  Service  complaints 
follow,  and  the  remedy  must  usually  be  applied  at  the 
expense  of  the  utility. 

The  serious  effect  of  motor-operated  appliances  on 
voltage  regulation  is  well  illustrated  by  test  data  pre¬ 
sented  herewith,  as  taken  from  one  of  the  largest  systems 
in  the  country,  where  every  effort  is  made  to  provide 
adequate  capacity  to  meet  all  known  demands  for  service. 

These  test  data  unquestionably  record  conditions 
which  are  duplicated  daily  in  the  operation  of  every 
utility  system  in  the  country,  as  confirmed  by  observa¬ 
tions  on  systems  of  all  types,  both  large  and  small.  It  is 
not  exaggerating  the  situation  to  point  out  that  even 
worse  results  have  been  reported  from  important  sys¬ 
tems,  where  the  maintenance  of  adequate  distribution 
facilities  is  beyond  question. 

These  conditions,  which  for  the  most  part  are  un¬ 
known  to  operating  officials  until  disclosed  by  investiga¬ 
tions  following  service  complaints,  strongly  emphasize 
the  need  of  unceasing  efforts  on  the  part  of  all  concerned 
to  secure  wiring  and  other  facilities  adequate  to  meet 
everv  present  and  future  use  of  electric  service  without 
impairing  voltage  regulation. 

Since  motor-operated  appliances  contribute  largely  to 
voltage  regulation  difficulties,  the  interests  of  all  con¬ 
cerned  will  be  materially  advanced  by  a  more  general  use 
of  the  improved  motors  now  available  for  appliance  and 
other  miscellaneous  ajqdications. 

These  motors,  which  embody  all  recent  advances  in 
motor  design,  operate  at  higher  efficiencies  and  power 
factors  than  have  hitherto  been  attainable  with  this  class 
of  apparatus.  With  starting  currents  limited  to  15  amp. 
or  less,  these  improved  motors  create  less  than  one- 
quarter  the  voltage  drop  during  the  starting  period  that 
is  regularly  experienced  with  the  older  type  motors.  It 
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Test  Data  on  387  Motors  Causing  Lighting 
Fluctuations 


Motor-Starting  Currents  and  Overloaded  Wiring 
Cause  Complaints 


)i38e  motors  of  }  bp.  and  smaller  rendered  the  lightinK  service  of  more  than 
2, 1 30  customers  unsatisfactory. 


Total  number  of  complaints  analysed . 

Complaints  of  low  voltaxe,  dim  and  flickerinj;  liKhts  . 
Causes— motors  with  excessive  startinK  currents: 

Used  by  complainant . 

Used  by  another  customer  in  same  building . 

Used  by  another  customer  on  a  separate  service. 


Number  and  .Size 
of  Motors 
7 — A>  hp. 
13-1  hp. 
54—1  hp. 
2 — >  hp. 
286—1  hp. 
25-1  hp. 


StartinK  Current  Characteristics 
7 1  motors  =  1 5  to  20  amp. 
252  motors  =  21  to  30  amp. 
64  motors  =  over  30  amp. 


Approved  motors  on  overloaded  wiring: 

Used  by  complainant . 

Used  by  another  customer  in  same  building 


Total  387 


Pulsating  current  due  to  refrigerator  motors 


Measurements  at  customers’  main  service  switches: 
33  motors  caused  I  to  5  volt  fluctuations 
89  motors  caused  6  to  1 0  volt  fluctuations 
71  motors  caused  1 1  to  20  volt  fluctuations 
4  motors  caused  21  to  30  volt  fluctuations 


Complaints  where  no  motors  were  involved: 
Causes^  overloaded  mains  and  submains. 

—  overloaded  mains  only . 

-  -overloaded  submains  only . 

— overloaded  branch  circuits . 


Total  197 


Complaints  of  blown  fuses: 

Due  to  overload . 

Due  to  high  motor  starting  current 


In  150  tests  at  the  motor  location  where  starting  currents  exceeded  15  amp., 
the  service  voltage  (115  volts)  fell  below  100  volts  in  51  cases  and  in  99  cases  to 
values  slightly  over  1 00  volts.  .As  these  motors  were  connected  in  nearly  all  cases 
from  an  outlet  on  a  branch  lighting  circuit,  the  lights  on  that  particular  circuit 
are  subjected  to  violent  fluctuations. 

Location  of  motors: 

2 1 3  in  shops  and  factories  in  residential  districts 
128  in  stores  and  markets  in  residential  districts 
45  in  residences  and  apartments 
I  in  apartment  building  (central  refrigerating  plant) 


Total  complaints 


Household  refrigerators  contributed  the  following  trouble: 

High-starting  current  motors . 

Motors  on  overloaded  wiring . 

Pulsating  currents . 


Total  387 


will  be  obvious  that  their  operation  will  impose  a  mini¬ 
mum  duty  on  any  wiring  installation,  and  in  fact  their 
use  may  he  permissible  on  many  otherwise  inadequate 
wiring  installations. 

Pailure  to  recognize  the  merits  of  these  new  develop¬ 
ments  in  mot(jr  design  and  operating  characteristics  must 
inevitably  result  in  a  heavy  economic  loss  to  the  industry 


which  cannot  he  compensated  for  in  any  other  direction. 
Results  either  favorable  or  unfavorable  will  multiply 
rapidly  with  the  rapidly  increasing  appliance  load  accord¬ 
ing  to  the  |X)licy  pursued. 

Progress  may  best  be  made  by  insuring  the  use  of  im¬ 
proved  motors  on  all  apj^liances.  Adequate  wiring  will 
then  insure  satisfactorv  service  for  all  concerned. 


Production  Line  Arc  Welding  Cuts  Automobile  Makers'  Costs 


This  automatic  arc  welder  has 
a  capacity  of  approximately  240 
automobile  starter  and  genera¬ 
tor  frames  per  hour  and  one 
man  and  a  helper  can  operate 
four  machines  simultaneously, 
giving  an  extremely  low"  cost 
per  frame.  With  average  cost 
of  labor  and  material,  the  cost 
of  welding  frames  w"ill,  in  gen¬ 
eral,  be  approximately  J  cent 
each. 

I'he  frames  are  usually  of 
or  2  in.  plate  which  is  cut  to 
size  and  shape,  punched  and 
rolled  into  cylinders  before  be¬ 
ing  arc  welded.  After  this  the 
cylinders  are  fed  into  a  gravity 
amveyor,  being  guided  automat¬ 
ically  so  as  to  keep  the  seams 
on  top.  At  the  bottom  of  the 
gravity  conveyor  they  go  be¬ 
tween  two  rolls  which  squeeze 
the  seams  together  tightly  as 
they  i)ass  under  the  arc.  No 
filler  rod  is  used,  the  two  edges 
of  the  seam  being  fused  to¬ 
gether  by  the  electronic  tornado 
process. 


lAteoln  Bleetrte  Company 


J'l'bruarv  2S.  70?7— ELECTRICAL  WORLD 


0 


Decorative  Floodlighted  Wall 


Blends  Outdoor  Switchyard 

Into  Community 


The  problem  of  making  the  outdoor  sub¬ 
station  switchyard  with  its  harsh-lined, 
naked  skeleton  of  steelwork  fit  into  a 
high-grade  residential  community  without  creat¬ 
ing  visual  conflict  has  been  solved  with  notable 
success  at  the  Sewickley  substation  of  the 
Duquesne  Light  Company,  Pittsburgh,  Pa. 

This  was  accomplished  by  combining  a  monu¬ 
mental  type  of  wall  across  the  front  of  the  prop¬ 
erty  with  a  design  constituting  a  memorial,  to  the 
Industry  of  which  the  station  is  a  part,  as  the  cen¬ 
tralized  feature.  In  designing  the  main  body  of 
the  wall  no  attempt  was  made  to  conceal  the  steel 
structures  behind  it.  It  was  felt  that  there  should 
be  no  endeavor  to  hide  the  fact  that  the  element 
involved  was  a  substation,  but  rather  an  attempt 
to  raise  the  substation  to  a  level  where  It  becomes 
a  desirable  addition  to  the  community  by  striving 
for  an  interesting  treatment  of  an  obvious  usage. 
This  keeps  faith  with  the  architectural  traditions 
of  honesty  In  design  and  avoids  the  undesirable 
psychological  effect  of  a  blank-concealing  wall, 
which  tends  to  arouse  curiositv  in  the  minds  of 


observers  as  to  what  may  be  hidden  behind  It. 
The  w'all  is  of  brick  trimmed  with  terra  cotta, 
both  materials  being  of  a  light  shade  of  buff, 
almost  cream,  in  color,  giving  a  richness  and 
warmth.  The  brick  is  laid  with  narrow  joints, 
the  mortar  being  tinted  to  conform  to  the  color 
of  the  brick. 

For  the  central  motif  a  symbolical  grille  work 
Is  mounted  before  a  polychrome  terra  cotta  which 
forms  the  surface  of  the  rear  wall  of  the  niche. 
An  arboreal  or  plant  design  Is  superimposed  on  a 
background  consisting  of  dark  green  at  the  base 
and  ranging  through  varying  shades  of  blue  to 
a  horizon  where  It  meets  a  sky  of  mottled  buff. 

In  daylight  the  grille,  being  of  wrought  alu¬ 
minum,  stands  out  brightly  against  the  poly¬ 
chrome  background.  At  night  the  effect  is 
emphasized  by  colored  display  lighting.  The 
lighting  is  arranged  to  simulate  the  approach  of 
dawn.  A  rose-tinged  light  at  the  horizon  line 
extends  upward  and  fades  Into  a  pale  mottled 
greenish  blue,  which  in  turn  dissolves  into  the 
deeper  blues  and  purples  of  the  lingering  night. 
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Foreign  Capital  Revamp: 


By  EMIL  L  JORDAN 

I'ormerly  Economist  International  Public  Service  Corporation, 
\ew  York 


Before  the  war  the  public  utilities  of  South 
America  showed  little  uniformity  in  financial  struc¬ 
ture.  The  supply  of  energy  of  the  big  cities  was 
controlled  by  European  capital,  predominantly  British, 
whereas  German  and  French  capital  participated  in  a 
limited  measure.  As  the  concessions  were  favorable, 
foreign  capital  took  advantage  of  the  opportunity  with¬ 
out  following  or  consciously  intending  a  policy  of  expan¬ 
sion.  In  their  field  of  activity  the  different  foreign 
corporations  were  mostly  local  and  were  not  connected 
financially. 

Geographically  the  important  towns  were  isolated, 
economic  relations  restricted  and  traffic  connections 
primitive.  The  country  surrounding  the  cities  was  too 
sparsely  populated  to  be  considered  for  electrification. 
Hydro-electric  power  existed  in  profusion  in  Brazil  and 
in  the  Andean  region,  but  was  reached  only  with  diffi¬ 
culty.  Besides  this,  British  coal  and  shipping  interests 
favored  the  construction  of  steam  power  plants.  As  most 
of  the  larger  cities  are  situated  at  the  coast,  coal  could 
be  supplied  directly  from  steamers. 

Municipal  and  state  units  participated  in  the  public 
utilities  only  in  rare  cases,  as  capital  and  experience  were 
not  available.  However,  a  few  national  corporations 
were  active  in  the  electric  and  gas  fields. 

This  picture  was  changed  fundamentally  after  the 
war,  and  es))ecially  within  the  last  five  years.  Towns 
formerly  situated  at  distances  of  many  days  apart  came 
within  the  reach  of  hours  by  regular  air  service  and 
rendered  central  administration  possible  for  industrial 
enterprises  at  different  places.  Many  rural  towns  pros¬ 
pered  and  erected  their  own  small  electric  plants,  which 
in  numerous  cases  furnished  only  indifferent  lighting  for 
a  few  hours  daily  and  sometimes  went  on  strike  com¬ 
pletely.  They,  however,  acquainted  the  population  with 
the  possibilities  of  electricity.  Everywhere  industries 
grew  up,  increasing  the  demand  for  power.  By  improve¬ 
ment  and  construction  of  automobile  roads,  the  natural 
power  resources  moved  within  reach  of  the  cities,  and  as 
the  war  had  shown  that  the  dependability  of  energy  sup¬ 
ply  on  European  coal  markets  could  produce  very  un¬ 
favorable  consequences,  hydro  ]X)wer  utilization  became 
a  national  necessity. 

This  internal  situation  now  is  confronted  by  a  com¬ 
pletely  changed  international  capital  market.  Germany 
stands  aside,  and  a  new  factor  presents  itself,  American 
capital.  In  a  few  years  the  whole  picture  of  South 
America’s  public  utilities  is  changed  by  North  American 


South  American 


enterprise.  A  movement  of  strong  concentration  begins, 
and  by  the  pressure  of  American  competition  also  the 
European  interests  are  urged  into  a  policy  of  expansion, 
which,  however,  remains  modest  in  comparison.  This 
new  organization  of  South  and  Central  America’s  utili¬ 
ties  is  actually  carried  out  to  a  high  degree,  although  it  is 
not  yet  finished. 

The  only  country  to  which  this  trend  does  not  refer 
is  Uruguay.  This  smallest  state  of  South  America  ad¬ 
ministers  all  its  electric  utilities  through  the  government. 

The  financial  structures  of  South  America’s  public 
utilities  differ  radically  from  those  of  Europe  and  North 
America.  A  few  financially  strong  corporations  have 
the  reins  in  their  hands.  Without  exaggeration  it  can 
be  stated  that  the  public  utilities  of  the  whole  continent 
are  controlled  and  operated  from  four  centers:  New 
York,  Toronto-London,  Madrid  and  Zurich.  The 
financial-electrical  interests  are  not  mingled,  as  is  the  case 
in  Europe.  Regions  of  activity  and  sources  of  capital 
are  sharply  divided. 

The  accompanying  tabulation  shows  the  large  com¬ 
panies  which  dominate  the  public  utilities  of  South  and 
Central  America.  Besides  these  enterprises  there  are  still 
a  number  of  smaller  foreign  corporations,  especially  of 
British  and  Belgian  origin,  which,  however,  possess  only 
restricted  local  interests  and  sooner  or  later  probably 
will  be  merged  with  one  of  the  big  companies. 

A  rapid  transformation  has  recently 
taken  place  in  the  public  utility  map 
of  South  America.  Into  the  utility 
picture  of  isolated  plants,  varying  in 
structure  and  ownership,  separated  by 
vast  stretches  of  distance,  there  came 
a  new  factor  —  American  capital. 
European  capital  had  made  a  bold 
beginning  here  and  there,  had  set  up 
spheres  of  influence,  largely  in  close 
relation  to  the  electrotechnical  indus¬ 
tries.  American,  Canadian,  European 
and  certain  local  groups  now  develop 
side  by  side.  How  they  are  co-ordi¬ 
nating  their  effort,  are  standardizing 
policies  and  methods  and  financial 
structures,  is  here  told. 


I 


420 


ELKCrRlC2\L  W'ORL'J — February  28,1931 


Distribution  of  public 
utility  interests  in 
Latin  America 


Utilities 


This  concentric  movement  in  South  America’s  public 
utilities  has  given  rise  to  many  new  penetrating  technical 
problems.  The  individual  companies  are  rounding  out 
not  only  their  properties  but  also  their  generating  and 
distributing  systems  and  rendering  them  as  efficient  as 
possible.  Wherever  feasible,  the  old  steam  power  plants 
were  replaced  by  hydro  plants,  and  several  enormous 
hydro-electric  centrals  are  under  construction  now.  The 
technical  problems  and  important  orders  of  electric  mate¬ 
rial  connected  therewith  naturally  have  attracted  the  in¬ 
terest  of  the  electrotechnical  industry.  It  is  typical  of  the 
South  American  electric  utilities  that  the  most  important 
representatives  of  the  United  States’  electrotechnical  in¬ 
dustry  take  an  active  share  in  their  financing  and  thus 
have  secured  a  substantial  and  potential  field  for  sales. 
That  trade  follows  capital  investment  is  a  principle 
acknowledged  everywhere  today,  and  this  is  a  classic 
example.  The  electrotechnical  concerns  in  question 
directed  their  sales  efforts  to  these  regions  intensively 
only  after  the  energy  supply  of  these  same  districts  had 
been  acquired  by  financially  allied  companies. 

Co-operation  between  American  manufacturers  and 
American  utilities  has  halted  the  old  predominance  of 
German  electrotechnical  material  on  the  South  American 
markets.  It  is  significant  that  before  the  war  the  German 
electrotechnical  industry  followed  a  similar  policy.  The 
Siemens  interests  controlled  several  electric  plants  and 
tramways  in  South  America,  and  the  Deutsch-Uber- 
seeische  Elektricitats-Gesellschaft,  which  during  the 
German  inflation  in  1920  transferred  the  control  of  the 
Buenos  Aires  district  to  the  Spanish  “Chade,”  was 
closely  connected  with  the  German  electrotechnical  indus- 


Amefican 
Ini-eresfs 
(7)  European 
^  Interests 
National 
Interests 


try.  This  policy,  however,  has  been  given  up.  Today 
not  only  all  centrals  but  also  almost  all  hydro  resources 
and  concessions  are  in  firm  hands,  even  if  they  can  be 
counted  on  for  practical  utilization  only  in  later  decades. 

The  attached  sketch  shows  how  the  spheres  of  public 
utility  influence  in  South  and  Central  America  are  dis¬ 
tributed.  At  the  first  glance  it  is  a  striking  fact  that  the 
major  part  of  the  continent  cannot  yet  be  considered  at 
all  for  intensive  electrification.  In  the  large  areas  in  the 
south  and  north  of  the  continent  outside  of  the  marked 


The  Most  Important  Public  Utility  Companies  in  Latin  America 


Seat  of 

Y'ear  of 

Population  j 

r  Brasil . 

3,785,000 

Com- 

Founda- 

Served  | 

Argentina . 

1,906,000 

pany 

Company 

tion 

Interested  in 

in  1929 

Cuba . 

1,478,000 

Brazilian  Traction,  / 

1912 

Brasil . 

3,581,000 

Mexico . 

1,278,000 

Light  &  P.  C.  \ 

American  and 

Chile . 

936,000 

Foreign  Power  Co., 

Colombia . 

365,000 

f  Bolivia . 

160,000 

Inc.,  New  York 

1923 

Guatemala . 

182,000 

Canada  ^ 

International  Power 

British  Guiana . 

60,000 

Costa  Rica . 

1 59,000 

Co.,  Ltd.,  Montreal 

Mexico . 

120,000 

Panama . 

138,000 

1926  H 

Salvador . 

150,000 

Ecuador . 

1 30,000 

Venezuela . 

150,000 

V’enesuela . 

127,000 

U.  S.  A.  < 

1- 

^  Total . 

640,000 

^  Total . 

10,484,000 

Intercontinents 

647,000 

>palii  /  Cia.  Hisp.  Amer.  de 

1920  /  Argentina . 

2,300,000 

Power  Co.,  Inc., 

1 13,000 

\  Elec.  “Chade” 

\ 

Harrisburg  and 

1928 

-< 

Chile . 

95,000 

New  York 

1 

r.Yrgentina . 

560,000 

Total . 

855,000 

1 

Colombia . 

240,000 

Switier-  j 

Swiss-American 

|Q28  J 

I  Paraguay . 

100,000 

Southern  Cities 

r  Dominican  Republic 

120,000 

land  i 

Electric  Co.,  Zurich 

Peru . 

370,000 

Utilities  Co.,  Ine., 

1  Haiti . 

155,000 

Philadelphia 

i 

1 

1 

Total . 

1,270,000 

a 

1 

Total . 

275,000 
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supply  districts  electric  plants  exist,  but  are  sporadic, 
unimportant  and  are  locally  financed  and  managed. 

Leaving  aside  Uruguay,  with  its  purely  governmental 
electric  utilities,  the  predominance  of  the  spheres  of 
American  influence  seems  obvious.  It  must  be  stated, 
however,  that  the  energy  sujiply  of  the  most  populous 
and  highest  developed  urban  districts  lies  in  European 
hands.  Canadian  interests  are  considered  as  British  for 
the  purposes  of  this  article,  as  the  seat  of  these  com¬ 
panies  has  been  transferred  to  Canada  largely  by  reason 
of  convenience,  whereas  the  capital  comes  from  the  Lon¬ 
don  money  market.  Thus,  most  of  the  political  and 
economic  cajiitals  belong  to  the  sphere  of  European  in¬ 
terests,  as  Rio  de  Janeiro,  Sao  Paulo,  Santos,  Buenos 
Aires,  La  Plata,  Bahia  Blanca,  Asuncion,  La  Paz,  Bogota 
and  Mexico  City. 

The  participation  of  the  different  companies  in  the 
electric  and  gas  supply  of  the  countries  of  South  and 
Central  America  is  shown  in  the  last  two  columns  of  the 
table.  The  figures  of  the  population  served  in  1929  are 
only  estimated,  as  correct  figures  are  not  available.  They 
are,  however,  a  g(^od  yardstick  to  compare  the  impor¬ 
tance  of  the  companies.  Adding  the  British-Canadian 
interests  to  the  European  group,  the  American  interests 
supjdy  with  electric  energy  a  population  of  approximately 
1 1 .800.000,  against  7.800,00  of  the  European  interests. 

Within  the  next  few  years  this  picture  may  easily 
show  a  larger  American  predominance.  Over  and  over 
again  a  participation  of  the  .American  &  Foreign  Power 
Company  in  the  Brazilian  Traction,  Light  &  Power  Com¬ 
pany  is  unofficially  mentioned  and  commented  u]>on,  and 
the  connection  of  the  two  distribution  systems  recently 
inaugurated  in  Rio  and  Sao  Paulo  indeed  indicates  a 
closer  co-operation.  If  one  day  we  had  to  combine  the 
Canadian  interests  with  the  American  group,  the 
.American-European  proportion  would  be  alternated  to 
15,800,000  and  3,600,000. 


T 

Costs  of  Installing 
Demand  Meters 

Costs  of  installation  of  demand  metering  for  com¬ 
mercial  customers  have  been  submitted  by  the  New  York 
Edison  comijanies  in  connection  with  the  request  for 
approval  by  the  Public  Service  Commission  of  a  new 
rate  for  this  class.  All  the  block  interval  registers  or 
meters  and  the  contactors  are  devices  which  have  been 
approved  by  the  commission  except  the  thermal  device 
for  insertion  within  the  cases  nf  d.c.  meters. 


Con¬ 

tactors 

Install, 

Test 

Total 

No.  of  Meters 

In- 

and 

Cost 

and  Ratine 

Type  eluded 

Wire 

Installed 

One,  a.e . 

Rl(x-k  interval,  within  watt- 
hour  Tiieter . 

$1.57 

$12.74 

One,  d.e.  to  25  amp.  . 

Thermal,  within  watt-hour 
meter  . 

1.57 

7  77 

One,  d.e.  50,  75  amp. 

Thermal,  within  watt-hour 
meter  . 

2.50 

11.20 

One,  d.e.  100.  150  amp. 

Rloek  interval,  separate  from 
watt-hour  meter .  1 

4  50 

38.63 

Two,  one  or  both  a.e.. . 

UltK'k  interval,  duplex .  2 

6  00 

40.98 

Two,  d.e  . 

Hlo<-k  interval,  duplex .  2 

6.00 

44.93 

The  relays  which  serve  to  integrate  the  simultaneous 
demands  on  three  or  more  circuits  where  customers  use 
any  combination  of  d.c.  and  a.c.  service  or  use  a.c.  exclu¬ 
sively  are  standard  devices,  which,  however,  have  not 
had  the  formal  approval  of  the  commission.  The  total 
'costs  per  installation  range  from  $111.83  for  three 
meters  to  $337.76  for  sixteen  meters.  These  figures 
are  from  one-fourth  to  one-third  the  values  for  instal¬ 
lation  of  approved  devices.  The  prices  cited  include 
contactors  (ranging  from  $33.75  to  $189),  relays  (at 
$36  for  three  to  six  meters  and  $72  for  seven  to  sixteen 
meters)  ;  also  installation,  testing  and  wiring  costs,  which 
range  from  $15  to  $57  per  installation  of  three  to  six¬ 
teen  demand  meters. 

R.  H.  Tapscott,  electrical  engineer  of  the  Edison  com¬ 
pany,  testified  that  his  estimate  of  the  cost  of  providing 
and  installing  these  demand-measuring  units  was  on  the 
basis  of  putting  in  139,275  of  such  installations  practi¬ 
cally  as  a  single  operation,  within  a  period  of  a  few 
months,  and  that  the  costs  would  not  apply  to  piecemeal 
installations.  It  embraces  the  42,744  d.c.  meters  and 
85,258  a.c.  meters  in  single-meter  installations  and  • 
11,273  multiple-meter  installations  required  for  present 
business  if  the  Public  Service  Commission  approves  the 
proposed  demand-charge  rate  for  commercial  customers. 

T 

READERS'  FORUM 


Electronic  Bypass  Negligible 
in  Lamp  Bulbs 

To  the  Editor  of  the  Electrical  World: 

Recently  the  question  was  asked  as  to  the  amount  of 
electronic  flow  between  the  ends  of  the  filament  in  an 
ordinary  incandescent  lamp.  Undoubtedly  others  have 
wondered  how  much  the  phenomena  of  thermionic  tubes 
are  present  in  bulbs  designed  for  illumination  purposes. 

A  very  large  proportion  of  the  present  incandescent 
lamps  are  of  the  “Mazda”  C  type,  which  contain  argon 
and  nitrogen  at  a  pressure,  when  hot.  of  around  one 
atmosphere.  Under  such  circumstances  I  do  not  believe 
that  electronic  current  is  anything  to  he  considered.  Tn 
the  “Mazda”  B  type,  now  made  only  in  miniature  and 
small  sizes,  a  phosphorus  getter  is  used  which  ma} 
reduce  the  electron  emissivity  of  the  pure  tungsten  fila¬ 
ment.  If  we  assume  a  pure  tungsten  filament  in  a  25- 
watt,  110-volt  exhausted  bulb  and  operating  at  2,450  deg. 
K.,  I  estimate  the  bypass  current  would  he  less  than  0.01 
per  cent  of  the  heating  current.  If  you  could  operate  a 
vacuum  tungsten  filament  at  2,800  to  3,000  deg.  K..  as 
we  do  with  the  gas-filled  lamp  of  the  larger  sizes,  this 
bypass  current  would  of  course  he  very  much  larger. 

Some  lamp  filaments  contain  a  small  amount  of  thoria. 
hut  when  the  filament  is  operated  at  lamp  temperature 
the  thorium  which  is  present  to  aid  any  electron  emission 
from  the  surface  does  not  remain  there  long  enough  to 
make  itself  felt. 

H.  C.  RENTSCHLER. 

Director  Research  Lamp  Research  I^aboratory, 

Bloomfield,  N.  J. 
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Men  of  the  Industry 


Lamme  Medal  Awarded  This 
Year  to  Dr,  W.  /.  Foster 

Dr.  William  J.  F'oster,  Schenectady, 
N.  Y.,  has  been  selected  to  receive  the 
Lamme  medal  of  the  American  In¬ 
stitute  of  Electrical  Engineers,  “for  his 
contributions  to  the  design  of  rotating 
alternating-current  machinery,”  and  the 
medal  will  be  presented  to  him  at  the 
summer  convention  of  the  Institute, 
which  is  to  be  held  in  Asheville,  N.  C., 
June  22-26. 

Dr.  Foster,  who  until  retirement  was 
a  consulting  engineer  with  the  General 


Electric  Company,  was  born  in  Argyle, 
N.  Y.,  September  17,  1860.  After 
graduation  from  Williams  College  in 
1884,  he  remained  a  year  for  advanced 
work  in  mathematics.  During  the  next 
five  years  he  taught  high-school  subjects 
and  made  an  intensive  study  of  physics. 
The  degree  of  master  of  science  was 
conferred  upon  him  by  Cornell  Uni¬ 
versity  in  1891,  following  a  year  of 
graduate  study. 

In  the  summer  of  1891  Dr.  Foster 
began  his  engineering  career  in  the 
Thomson  -  Houston  Works  in  Lynn, 
Mass.  He  was  assigned  to  develop¬ 
ment  work  on  induction  motors  early 
in  1892  and  to  similar  work  on 
synchronous  converters  a  few  months 
later.  On  October  1,  1892,  he  became 
assistant  engineer  and  began  at  that 
time  a  close  association  with  Dr.  H.  G. 
Reist,  which  continued  for  37  years. 
Beginning  in  1893  and  extending 
through  several  years,  his  association 


with  Dr.  Steinmetz  was  very  close. 
During  this  period  Dr.  Foster  assisted 
in  general  improvements,  developed  re¬ 
tardation  tests  and  originated  tests  for 
measuring  short-circuit  losses.  His 
drafts  of  test  methods,  involving  heat 
runs,  overloads,  temperature  rises,  etc., 
were  submitted  through  Dr.  Steinmetz 
to  the  committee  on  standardization  of 
the  A.I.E.E.  and  adopted  as  standards. 

Dr.  Foster  had  general  charge  of  the 
electrical  designs  of  alternating-current 
rotating  machines  built  by  the  General 
Electric  Company  during  most  of  his 
engineering  life.  For  about  25  years, 
beginning  in  1895,  he  made  virtually  all 
the  calculations  on  the  most  important 
generators  built  by  this  company.  His 
energy  was  invariably  directed  to 
obtaining  designs  as  free  from  losses 
as  possible  and  efficiencies  higher  and 
temperatures  lower  than  promised.  He 
has  contributed  important  papers  to  the 
publications  of  the  A.I.E.E.  and  other 
technical  journals.  He  jofined  the  In¬ 
stitute  in  1907  and  was  transferred  to 
the  grade  of  fellow  in  1916.  He  served 
as  a  member  of  the  committee  on  elec¬ 
trical  machinery  for  ten  years  and  was 
chairman  during  the  year  1928-29. 

T 

CHARLE.S  S.  Ruffner  has  resigned  as 
a  vice-president  of  the  Niagara-Hudson 
Power  Corporation,  but  continues  chair¬ 
man  of  the  board  and  a  director  of  the 
New  York  Power  &  Light  Corporation. 

• 

S.  R.  Inch,  a  vice-president  of  the 
Electric  Bond  &  Share  Company,  has 
been  elected  executive  vice-president  and 
Frank  A.  Reid,  general  attorney  has 
been  elected  a  vice-president. 

• 

W'alter  W.  Cooper  has  been  engaged 
by  the  California  Railroad  Commission 
to  take  charge  of  the  preparation  of 
rate  cases  before  the  commission.  He 
will  start  upon  his  new  duties  not  later 
than  July  1.  Mr.  Cooper  is  a  graduate 
of  the  University  of  Minnesota  and  has 
had  wide  experience  in  valuation  with 
Edward  W.  Bemis,  Milo  R.  Maltbie, 
Delos  F.  Wilcox  and  in  California. 

• 

H.  H.  Bailey,  formerly  superintendent 
of  power  production  of  the  Tennessee 
Electric  Power  Conyiany,  is  now  assis- 
ant  manager  of  the  Chattanooga  district. 
Before  his  connection  at  Chattanooga. 
Mr.  Bailey  was  identified  with  the  Nash¬ 
ville  Railway  &  Light  Company  for 
fourteen  years,  first  as  mechanical- 
electrical  engineer  and  later  as  superin¬ 
tendent  of  power  production  and  distri¬ 
bution. 


F.  W,  Smith  Elected  to  Vice- 
Presidency  in  Edison  Company 

Frank  W.  Smith,  who  was  elected  a 
vice-president  of  the  New  York  Edison 
Company  at  the  recent  meeting  of  the 
board  of  directors,  as  announced  in  the 
February  21  issue  of  the  Electrical 
VV'orld,  has  been  associated  with  the 
electrical  industry  for  more  than  51 
years.  At  the  present  time  Mr.  Smith 
is  vice-president  and  general  manager 
and  a  director  of  the  United  Electric 
Light  &  Power  Company  and  chairman 
of  the  board  of  the  New  York  &  Queens 


Electric  Light  &  Power  Company  and 
vice-president  and  a  director  of  the 
Brush  Electric  Illuminating  Company. 

Born  in  Alden,  Erie  County,  N.  Y.. 
Mr.  Smith  as  a  lad  of  thirteen  got  a  job 
with  the  United  States  Illuminating 
Company,  a  pioneer  in  the  arc  light 
field.  The  United  States  company  was 
one  of  the  units  in  the  merger  that 
formed  the  United  Electric  Light  & 
Power  Company  in  1889.  By  the  time 
he  had  reached  the  age  of  sixteen  he 
carried  the  title  of  general  clerk,  and 
in  1889,  when  the  United  company  was 
formed,  he  became  paymaster.  At  24 
he  was  assistant  auditor  and  eight  years 
later  became  assistant  secretary.  A  year 
later  he  was  made  secretary  of  the 
Brush  Electric  Illuminating  Company, 
and  in  1905  secretary  of  the  United 
company.  In  1912  he  was  elected  vice- 
president. 

Mr.  Smith  is  an  active  member  of 
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the  National  Electric  Light  Association, 
of  which  he  is  a  past-president,  in  1922 
having  been  its  leader.  He  has  been 
chairman  and  a  member  of  a  great  num¬ 
ber  of  its  committees  and  has  also  been 
connected  with  the  affairs  of  other  elec¬ 
trical  societies. 

T 

E.  A,  Hester  Assumes  New 
Operating  Duties 

E.  A.  Hester,  formerly  planning  en¬ 
gineer  of  the  Duquesne  Light  Company, 
has  been  placed  in  charge  of  the  newly 
formed  operating  systems  planning  divi¬ 
sion  of  the  vice-president  and  general 
manager’s  office,  taking  over  the  duties 
previously  handled  by  E.  C.  Stone,  for- 


mcrly  system  development  manager, 
who  was  promoted  to  the  position  of 
assistant  to  the  president  as  announced 
in  the  Eebruary  14  issue  of  the  Elec¬ 
trical  World.  Mr.  Hester’s  new  duties 
consist  of  the  handling  of  all  system 
planning,  budget  control,  valuation  and 
statistics  and  miscellaneous  economic 
investigation  work  required  for  the 
proper  development  of  the  Duquesne 
Light  Company  system.  He  has  been 
with  the  Duquesne  Light  Company 
since  1926  as  planning  engineer,  and 
previous  to  that  time  was  an  engineer 
in  charge  of  responsible  work  with  the 
Brooklyn  Edison  Company. 

A  native  of  Georgia  and  a  graduate 
of  North  Carolina  State  College,  Mr. 
Hester  received  his  early  training  in 
the  engineering  department  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company.  With  the  Brooklyn  Edison 
Company  he  served  as  assistant  to  the 
electrical  engineer,  protection  engineer 
and  resident  engineer  in  charge  of  the 
construction  of  the  Hudson  Avenue 
generating  station.  In  1926  he  joined 


the  Duquesne  Light  Company  as  trans¬ 
mission  planning  engineer,  and  in  1927 
was  made  planning  engineer,  which 
position  he  held  until  his  recent  promo¬ 
tion.  Mr.  Hester  is  very  active  in  such 
societies  as  the  American  Institute  of 
Electrical  Engineers,  National  Electric 
Light  Association,  Engineers’  Society 
of  Western  Pennsylvania,  and  others. 
One  of  his  recent  appointments  is  mem¬ 
ber  of  the  committee  of  advisers  on 
standard  voltages  and  currents  of  the 
United  States  National  Committee  of 
the  International  Electrotechnical  Com¬ 
mission. 

T 

C.  Rea  Moore,  for  many  years  con¬ 
nected  with  the  engineering  staff  of  the 
Department  of  Public  Works,  Olympia, 
Wash.,  has  joined  the  organization  of 
the  Washington  Water  Power  Com¬ 
pany,  Spokane,  and  has  been  appointed 
division  manager  of  the  Okanogan 


Philip  L.  Allison,  for  27  years 
mechanical  engineer  of  the  Canadian 
General  Electric  Company  at  Peterbor¬ 
ough,  Out.,  died  on  February  14,  after  a 
brief  illness.  He  was  born  at  Bergen, 
N.  J.,  and  graduated  from  the  Stevens 
Institute  of  Technology.  Before  remov¬ 
ing  to  Canada  in  1904  he  was  connected 
with  several  electrical  companies  in  the 
United  States.  He  was  a  charter 
member  of  the  Engineering  Institute  of 
Canada  and  a  former  member  of 
the  American  Institute  of  Electrical 
Engineers. 

Franklin  C.  Eteson,  illuminating 
engineer  for  the  Virginia  Electric  & 
Power  Company,  president  of  the  Elec¬ 
trical  League  of  Richmond  and  presi¬ 
dent  of  a  recently  organized  Virginia 
chapter  of  the  Society  of  Illuminating 
Engineers,  died  suddenly  from  a  heart 
attack  at  his  home  in  Richmond  on 
February  19.  He  was  35  years  old. 
Born  in  Kearny,  N.  J.,  he  had  been 
connected  with  the  Blackstone  Valley 
Gas  &  Electric  Company,  afterward 
serving  as  sales  manager  for  the  Keokuk 
Electric  Company  and  later  for  the 
Western  Electric  Company  at  Elgin, 
Ill.  He  removed  to  Richmond  in  1929 
to  take  the  position  named  above. 

• 

Alexander  Hamilton  Mason,  super¬ 
intendent  of  Huntley  stations  Nos.  1 
and  2  of  the  Buffalo  General  Electric 
Company,  died  suddenly  at  his  home 
on  February  18  of  acute  indigestion. 
Mr.  Mason,  who  was  in  his  sixty-second 
year,  was  born  in  Kentucky  and 
gained  his  early  experience  in  the  elec¬ 
trical  industry  with  various  companies 


(Wash.)  division.  He  succeeds  T.  F.. 
Holsey,  who  has  been  transferred  to 
Spokane  as  assistant  to  the  general 
agent. 

D.  W.  Proebstel,  for  many  years  tc-^i 
engineer  for  the  Portland  General  Elec¬ 
tric  Company,  Portland,  Ore.,  and  its 
predecessors,  has  been  promoted  to  the 
engineering  department  of  the  parent 
company.  Central  Public  Service  Cor¬ 
poration,  Chicago.  In  his  new  position 
Mr.  Proebstel  will  be  assistant  in  elec¬ 
trical  engineering  to  L.  N.  Boysen,  who 
is  assistant  to  the  operating  vice- 
president.  Mr.  Proebstel  has  been  active 
in  the  American  Institute  of  Electrical 
Engineers  and  the  National  Electric 
Light  Association,  having  served  for 
two  years  as  chairman  of  the  engineer¬ 
ing  section  of  the  Northwest  Electric 
Light  and  Power  Association,  in  addi¬ 
tion  to  executing  other  assignments  in 
both  organizations. 


throughout  the  South.  During  the 
World’s  Fair  in  St.  Louis  he  was 
assistant  superintendent  of  erection  in 
charge  of  the  mechanical  exhibits  and 
at  the  conclusion  of  that  event  was 
retained  in  the  city  as  chief  engineer  at 
the  main  generating  station  of  the  light 
and  power  company  there.  Following 
this  M.  Mason  was  made  chief  engi¬ 
neer  for  the  Havana  (Cuba)  Elec¬ 
tric  Company,  later  returning  to  this 
country  as  superintendent  of  power  pro¬ 
duction  in  Trinidad,  Colo.  He  went  to 
Buffalo  in  1917  and  installed  the  first 
turbine  in  Huntley  station.  He  had 
been  chief  engineer  of  Huntley  station 
No.  1  for  the  last  fourteen  years,  and 
when  station  No.  2  was  built  last  year 
he  was  made  superintendent  of  both. 

• 

J.  W.  Burns,  it¥lustrial  agent  of  the 
Southern  California  Edison  Company, 
died  February  18  at  his  home  in  Los 
Angeles.  His  death  was  caused  by 
pneumonia  and  followed  a  short  illness. 
Mr.  Burns,  who  was  60  years  of  age, 
had  a  prominent  part  in  the  organ¬ 
ization  of  the  electric  companies  of  early 
days  and  in  the  later  expansioti  and  con¬ 
solidation  of  predecessors  of  the  South¬ 
ern  California  Edison  Company.  Soon 
after  his  arrival  in  California  in  1898 
from  Pennsylvania  he  became  associated 
with  A.  C.  Balch  and  the  late  William 
G.  Kerckhoff,  who  in  1897  organized 
the  San  Gabriel  Electric  Company, 
later  the  Pacific  Light  &  Power  Com¬ 
pany.  Mr.  Burns  became  general  agent 
of  the  new  company.  He  became  a 
member  of  the  Edison  company  organ¬ 
ization  in  1917,  when  it  acquired  the 
Pacific  Light  &  Power  Company. 


T  T  T 
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Financial  and  Statistical  News 


The  lull  in  new  financing,  created  largely  I)y  apprehension  due 
to  the  soldiers’  bonus  bill,  has  undoubtedly  bad  a  salutary 
effect  on  the  market  after  the  huge  volume  of  new  issues  floated 
during  January.  Much  healthier  conaitions  are  said  now  to  exist. 

- Utility  common  stocks  have  pushed  into  new  high  ground 

for  the  year,  having  taken  a  leading  position  in  the  upward  movement 
of  the  past  two  weeks.  Earnings  reports  for  1930  compared  with 
those  of  industrials  and  other  groups  show  that  the  utilities  have 
maintained  earnings  better  than  any  other  group.  At  the  same  time 
the  extent  of  the  movement  is  generally  attributed  to  pool  operations 
rather  than  to  investment  of  the  conservative  type.  Short  covering 
has  undoubtedly  played  a  big  part. 

T  T  ▼ 


or  296,843  hp..  is  connected  to  electric 
generators.  In  addition  to  the  hy¬ 
draulic  installation  of  579,826  hp.,  water 
power  is  the  source  of  the  energ\'  pur¬ 
chased  from  central  electric  stations  to 
operate  electric  motors  of  a  combined 
rating  of  944,272  hp.,  giving  a  total 
electrical  utilization  by  the  industry  of 
1.241,115  hp.  out  of  the  total  hydraulic 
utilization  of  1,524,098  hp. 

T 

Lo  uisiana  Power  &  Lislit 
Sells  Issue 


Public  Service  System 
Shows  Earnings  Growth 

XoT  A  VERY  LAR(;E  INCREASE,  but  at 
least  an  increase,  is  recorded  by  Public 
Service  Corporation  of  New  Jersey  in 
its  1930  earnings  statement.  Total 
earnings  of  the  system  were  $138,- 
161,946,  against  $137,086,707. 

Operating  expenses  were  reduced 
slightly,  leaving  an  operating  net  in¬ 
come  of  $43,8.10,768,  a  gain  of  3.8  per 
cent  in  a  very  bad  industrial  period. 
The  balance  for  divirlends  and  surplus 
was  $.10,163,302.  against  $29,544,617. 

Cross  earnings  for  December,  19.10. 
were  $12,225,783,  as  against  $12,571,570 
for  December,  1929,  a  decrease  of 
$345,786.  Operating  expenses,  main¬ 
tenance.  taxes  and  depreciation  were 
$7, .154, .182,  a  decrease  of  $840,265.  Net 
income  from  operations  was  $4,871,401, 
an  increase  over  December,  1929,  of 
$494,479.  Other  net  income  showed  an 
increase  of  $138,990  and  the  total  net 
income  was  $6,018,268,  an  increase  over 
December,  1929.  of  $63.1,469.  Income 
deductions  were  $1.. 129,931,  or  $116,- 
540  more  than  for  the  previous  De¬ 
cember.  leaving  the  balance  available 
for  dividends  and  surplus  $4.688,3.16,  as 
against  $4,171,407  for  December,  1929, 
an  increase  of  $516,929. 

T 

Paper  Manufactured 
81  per  Cent  Electrical 

Till:  CENTRAL-STATION  INDUSTRY  of 

Canada  now  includes  321  hydraulic 
stations  with  843  bvdraulic  turbines 
totalling  5,214,.136  bp'.  Of  these.  222 
stations,  with  a  combined  installation 
of  .1.803,288  hp.,  are  owned  by  com- 
nieroial  organizations  (  joint  stock  com- 


I>anies  or  private  individuals)  and  99 
stations,  of  a  combined  installation  of 
1,411,048  hp.,  by  municipal  organiza¬ 
tions  or  provincial  commissions. 

In  connection  with  the  use  of  water 
power  in  the  Canadian  pulp  and  pajier 
industry,  it  is  interesting  to  note  that 
of  the  579,826  hp.,  more  than  one-half, 

T  ▼ 


A  $3,000,000  ISSUE  of  first  mortgage 
5  per  cent  gold  bonds  was  sold  this 
week  by  the  Louisiana  Power  &  Light 
Company  at  98  and  interest  to  yield 
5.14  per  cent.  The  bonds  mature  in 
1957.  The  company  serves.  119  com¬ 
munities,  including  a  widely  diversified 
group  of  industries. 

T 


Insulls  Engage  Theatre  for 
Stockholders'  Meeting 


Annual  meetings  are  really  stock- 
i-holders’  meetings  again,  if  the  case 
of  the  Insull  companies  is  typical.  The 
Chicago  Civic  Theater  was  engaged  to 
take  care  of  the  stockholders  of  Insull 
Utility  Investments,  Inc.,  and  Corpora¬ 
tion  Securities  Company.  Evidently 
pains  were  taken  to  answer  all  questions 
and  questions  were  unhesitatingly  asked. 
.Answers  to  these  questions  helped  to 
throw  light  on  the  corporate  relationship 
of  the  various  units  of  the  system.  These 
two  companies  were  not  organized  to 
trade  in  securities  and  make  a  cash  profit, 
but  for  the  purpose  of  acquiring  a  suffi¬ 
cient  percentage  of  the  securities  of  the 
principal  Insull  utility  companies  in 
order  to  be  able  to  influence  their  man¬ 
agement.  The  original  idea  in  forming 
Insull  Utility  Investments,  Inc.,  was  to 
prevent  the  passing  of  local  control  of 
the  Insull  companies  to  group  control, 
as  was  happening  to  many  leading 
utility  companies. 

Relative  to  the  year’s  business  and 
the  prospect  for  1931,  Samuel  Insull 
said : 

“Last  year  was  not  very  satisfactory 
for  business  as  a  whole,  but  that  general 
condition  affected  the  utility  business  to 
only  a  very  slight  extent.  The  utilities 


that  we  are  particularly  interested  in 
had  a  very  satisfactory  business,  so  far 
as  net  returns  to  the  stockholders  are 
concerned. 

“Now,  I  suppose  it  is  a  natural  ques¬ 
tion  to  ask  what  is  going  to  happen  in 
1931.  We  can  only  judge  the  prospects 
of  the  future  by  the  experience  of  the 
past. 

“Our  people  have  got  over  the  panicky 
feeling  toward  prices  of  securities  and 
commodities  and  are  adopting  a  far 
more  sane  point  of  view  as  to  condi¬ 
tions.  We  have  been  saving,  as  a 
people,  a  great  deal  of  money  during  the 
last  year.  .\s  people  find  their  money 
is  unemployed,  it  is  natural  to  assume 
there  will  be  efforts  in  the  direction  of 
development  and,  consequently,  the  ex¬ 
penditure  of  capital  during  1931  that 
was  absent  in  1930. 

“Taking  a  world  view  of  the  situation 
and  seeking  the  troubles  that  other  peo¬ 
ple  are  in,  it  is  (luite  evident  that  if  our 
country’s  business  is  to  improve  we 
must  be  satisfied  with  the  business  that 
can  be  developed  within  our  own 
borders.  I  see  no  reason  why  there 
should  not  be  sane  development.  Within 
our  own  borders  we  have  all  the  capital 
that  we  possibly  can  require.” 
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grown  from  890,489  at  the  beginning  period.  The  total  hydraulic  installation 
of  1910  to  6,125,012  at  the  beginning  of  the  Dominion  now  averages  617  hp. 
of  1931 ;  central  electric  station  in-  per  1,000  of  population,  a  figure  which 
stallation  from  586,502  to  5,214,336  and  places  Canada  in  an  outstanding  posi- 
the  pulp  and  paper  installations  from  tion  among  the  water-power-using 
115,042  hp.  to  579,826  in  the  same  countries  of  the  world. 


NEWS  BRIEFS 


All  of  the  outstanding  first  mortgage 
30-year  5  per  cent  gold  bonds,  series  A, 
of  the  Kansas  City  Power  &  Light 
Company  have  been  called  for  payment 
April  6  at  105  and  interest. 


Puget  Sound  Power  &  Light  Com-  F:»rnincJC  at  IQ^ 

pany  has  omitted  the  quarterly  dividend  LyCC-ClTlLICr  Ldrillll^b  uL  12/X 

of  $1  a  share  due  on  the  common  stock. 

Regular  quarterly  dividends  were  de-  T^ECEMBER  operations  of  the  elec-  more  than  in  1928 
dared  on  prior  preferred  and  preferred.  trie  light  and  power  industry  .show  Of  the  total,  2, 

•  a  gross  revenue  of  $191,920,000,  accord-  28.5  per  cent,  cai 

j  .  ’j-  •  returns  received  by  the  Electri-  against  2,582,844,1 

Ohio  Brass  Company  and  subsidiaries  World.  This  is  2.4  per, cent  more  That  is,  compared 

for  1930  had  net  profit  of  $1,817,518,  earnings  for  November,  differs  the  hydro-electri( 

equal  to  $4.88  on  combined  class  A  and  negligibly  (0.1  per  cent  less)  from  De-  17  per  cent,  whi 
“  against  $-,8-3,057,  member,  1929,  and  exceeds  December,  almost  identical 

or  $7.77  a  share,  on  the  combined  A  and  1928,  by  6.4  per  cent.  As  in  1929,  but  comparison  show; 
B  common  stock  in  1929. 

*  Regional  changes  in  revenue  and  output 
Detroit  Edison  Company  has  called 

for  payment  March  1  at  105  and  inter-  _ 

est  all  of  the  out.standing  first  and  re-  I-  T’  \  / 

funding  mortgage  gold  bonds,  series  A  f\.^.  I  \  I  \ 

and  series  B,  due  July  1,  1940.  /  }  I  I - I  * 


Ten  thousand  shares  of  Nebraska 
Power  Company  preferred  stock  were 
recently  sold  locally  in  a  single  day  by 
employees.  This  is  .said  to  be  the  rec¬ 
ord  campaign  for  any  company  in  the 
Electric  Bond  &  Share  group,  in  an 
experience  covering  thirteen  years. 


$1,390,000,000  Invested  in 
Canadian  Water  Power 


Per  Cent  Change  From  X  ^  J 

Same  Month  Last  Year  'X  jr 

The  cai’Ital  investment  of  Canada’s  (^Revenue  jLJl  Energy 
present  hydraulic  in.stallation  of  6,125,- 

012  hp.  has  been  the  subject  of  inten-  contrary  to  the  usual  movement,  aver-  treine  lack  of  rainfall  during  1930, 
sive  study,  and  the  Dominion  Water  age  daily  earnings  were  slightly  lower  especially  as  1929  was  itself  a  dry  year. 
Power  Bureau,  in  its  latest  bulletin,  is  than  in  November.  A  corresponding  Regionally  the  Middle  and  South 
authority  for  the  statement  that  this  in-  slight  decrease  in  operating  expenses  Atlantic  States  and  the  West  North 
vestment  amounts  to  almost  $1,390,000,-  compared  with  the  preceding  year  leaves  Central  show  an  increase  in  revenue 
000.  Of  this  amount,  $1,168,000,000,  the  net  earnings  on  the  same  level  as  over  that  of  the  corresponding  month 
or  over  84  per  cent,  has  been  expended  in  1929.  in  1929;  in  November  only  the  .second 

on  lands,  buildings,  plant  and  equip-  The  month’s  energy  output,  7,567,-  of  the  three  had  reported  a  gain.  The 
ment.  This  is  greater  than  the  capital  874,000  kw.-hr.,  exceeded  the  amount  in  Pacific  Coast  section  continues  slightly 
investment  of  any  other  manufacturing  November,  but  the  average  daily  output  above  the  preceding  year’s  level.  In 
industry  in  the  Dominion.  was  slightly  less.  It  was  less  than  in  other  sections  the  revenue  was  less,  but 

The  total  installed  horsepower  has  December,  1929,  by  5.4  per  cent,  but  the  showing  is  on  the  whole  more  favor- 


Table  I — Central-Station  Financial  Operations 
in  the  United  States' 

Compttiml  with  Corresponding  Month  of  Previous  Year 


Table  II — Central-Station  Fuel  Consumption 
in  the  United  States^ 

Compared  with  Corresponding  Month  of  Previous  Year 


Total  Operating 
and  Maintenance 
Expenset 


Thou¬ 

sands 

Cubic 

Feet 


Month 


Month 

1930 


Short 

Tons 


Barrels 


Thousands 


Thousands 


September. 
<  h'tober. . 
November 
l)e<’ember 


•Aggregate  gross  revenue  from  consumers  and  from  other  utilities  for  energy  for  resale,  involvi 
tDo  not  include  interest,  taxes,  depreciation  or  sinking  fund,  with  some  unavoidable  exception 
0)  The  Onancial  statistics  for  1929  have  been  revised  as  explained  on  page  665  of  the  issue  of 


Total  Gross  Revenue 
from  Sale  of  Energy* 

1930 

Thousands 

1929  Per  Cent 

Thousands  Inc. 

$174,940 

182,950 

$173,600  -1-0,8 

182,500  +0.2 

I 


3 

Ou 

4- 

3 

O 

300  >C 
0*1 

•  i 

275  l5j 
>o 

‘5  c 

250 

«Z 
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tl  ^  U. 

z  < 


1929 


CL  6  § 

<  X  ■§  -5 


w  o  Z 


o 

« 
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Revenue  in  1930  averaged  above  1929. 


Output  now  16  per  cent  below  normal 


able  than  in  November ;  the  industrial 
.Middle  West  cut  its  deficiency  in  half, 
with  a  rise  approaching  4  per  cent  over 
the  November  revenue.  In  the  Moun¬ 
tain  States  alone  was  there  a  further 
drooping  from  previous  conditions,  the 
month’s  earnings  being  down  8.1  per 
cent,  whereas  in  November  the  same 
companies  reported  earnings  5.5  per 


cent  less  than  in  1929.  In  view  of  the 
12.5  per  cent  decrease  in  output  reported 
for  November  the  December  decline  in 
revenue  is  not  surprising. 

Regional  operations  are  shown  in  de¬ 
tail  in  Table  IV ;  the  changes  from  1929 
in  energy  production  and  in  revenue 
reflect  the  industrial  situation  in  various 
parts  of  the  country. 


Table  III — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  Corresponding  Month  of  Previous  Year 


Month 

1930 

1  Generated.  Thousands  of  Kw.-Hr.*  | 

Purchased  for  Resale 

1  Total 

Hydro  | 

1  Fuel 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Thous. 

Kw.-Hr. 

IPer  Cent 

1  Inc. 

September . 

7,285,807 

—  3.6 

2,036,309 

—9.7 

5.249,498 

—  I.l 

1,980,000 

I  -1-10.6 

October . 

7,686,787 

— 6. 2 

2,068,105 

—  17.9 

5,618,682 

—0.9 

2,190,000  1 

-fll.8 

November . 

7,206,214 

—7.2 

1,991,684 

—  19.1 

5,214,530 

—1.7 

2,050,000 

1  -1-9.1 

L)e<'ember . 

7,567,874 

—5.4 

2,153.620 

—16.6 

5,414,254 

—0.9 

1,880,000  1 

1  +7.0 

Table  IV — Regional  Operations,  Revenue  and  Energy  Output 
in  November,  1930 

Compared  with  Corresponding  Month  of  Previous  Year 


Energy  Generated,  Thousands  of  Kw.-Hr.* 

Uecion 

Total 

Hydro 

Fuel' 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

Generated 

Per  Cent 
Inc. 

191.920 

—0.  1 

7,567,874 

534,253 

1,974.313 

1,850,917 

490,931 

841,490 

276,669 

387,548 

258,538 

953,215 

—5.4 

2,153,620 

161,962 

352,259 

123,864 

91.587 

358,206 

204,682 

6,098 

195,464 

659,498 

— 16.6 

5,618,682 

372,291 

1.622,054 

1,727,053 

399,344 

483,284 

71,987 

381,450 

63,074 

293,717 

—0.9 
—7.4 
+  9.4 
—5.8 
+0.8 
+  13.9 
+  14.3 
—6.8 
+  5.8 
+  16.9 

19,410 

52,140 

46,990 

16,100 

20,360 

6,290 

9,770 

4,270 

16,590 

—  I.l 

+  1.1 
—0.8 
—6.9 
+  2.0 

—  17.6 
—4.6 
—6.8 

—  16.8 

+  28  5 

Middle  .\tlant.ic . 

E^t  Vf»rth  Central. 
We?t  \orth  Central 

^utli  .\tlantip . 

Past  South  Central., 
''est  South  Central, 
^louiifain . 

+  3.0 
—2.3 
+  1.2 
+  1.5 
—  3.9 
—3.5 
—8.  1 

—30.7 
—  18.8 
+  7.5 
—40.3 
—9.8 
—5.0 
— 22.3 

Pacific. . . 

+  0.3 

—  1.7 

+  5.3 

*  Py  courtesy  of  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central  station 
"lieratioiis. 

(*)The  revision  of  the  statistics  on  revenue  is  discussed  in  the  issue  of  March  29,  1930,  on  page  665, 


Wants  House  Inquiry  Into 
All  Holding  Companies 

Referring  specifically  to  public  util¬ 
ity  holding  companies,  Walter  M.  W. 
Splawn,  counsel  for  the  House  com¬ 
mittee  on  interstate  and  foreign  com¬ 
merce,  has  recommended  that  the 
scope  of  the  investigation  originally 
authorized  by  the  House  into  railroad 
holding  companies  should  be  broadened 
to  include  all  holding  companies  engaged 
in  interstate  commerce.  Pointing  out 
that  the  holding  company  as  an  agency 
in  interstate  commerce  is  not  confined 
to  railroad  transportation,  but  that  its 
use  has  been  more  varied  in  other  fields, 
Mr.  Splawn  said  that  before  deciding 
whether  to  regulate  the  holding  com¬ 
pany  “in  certain  of  its  uses  or  abuses” 
the  committee  should  be  fully  informed 
as  to  the  exact  nature  of  this  device 
and  what  its  economic  advantages  and 
disadvantages  are  with  respect  to  the 
character  of  business  in  which  it  is 
used. 

Investigation  by  the  House  committee 
into  the  status  and  operations  of  holding 
companies  in  the  public  utility  field  was 
advocated  by  Mr.  Splawn  to  supplement 
the  investigation  that  the  Federal  Trade 
Commission  is  conducting  on  behalf  of 
the  Senate.  Mr.  Splawn  does  not  urge 
hasty  enactment  of  legislation  for  regu¬ 
lation  of  the  holding  companies. 
Remarking  that  the  commission’s  in¬ 
vestigation  will  probably  run  for  three 
years,  he  suggested  that  the  vast  quanti¬ 
ties  of  data  which  that  investigation  has 
accumulated  should  be  analyzed  by  the 
House  committee  just  as,  he  said,  the 
Senate  committee  will  no  doubt  have 
the  data  in  his  report  analyzed  in  con¬ 
nection  with  the  findings  of  the  Federal 
Trade  Commission.  Mr.  Splawn  also 
recommended  that  the  committee  should 
inquire  into  holding  companies  in  busi¬ 
ness  other  than  that  appertaining  to  rail¬ 
roads  and  public  utilities. 

“If  federal  regulation  of  th":  holding 
company  is  necessary,”  said  Mr.  Splawn. 
“the  reasons  for  that  necessity  should 
be  clear,  the  evils  to  be  remedied  should 
be  apparent,  and  the  scope  and  the  limits 
of  desires  and  possible  federal  control 
should  be  clearly  set  forth.  Necessary 
protection  should  be  afforded,  in  so  far 
as  that  is  possible  under  federal  regula¬ 
tion,  to  those  who  would  otherwise 
suffer,  without  interfering  with  or  plac¬ 
ing  undue  burdens  upon  legitimate  and 
desirable  business  activity.  Formulation 
of  such  legislation  will  require  a  com¬ 
prehensive  and  prolonged  study  by  this 
committee  as  preparation  for  the  exten¬ 
sive  hearings.” 

Mr.  Splawn’s  recommendations  were 
made  in  a  report  on  his  investigation 
into  the  stock  ownership  in  railroads 
submitted  to  the  House  committee  on 
interstate  and  foreign  commerce  on 
February  20. 
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Business  News  and  Markets 


Claude  Neon  Sales 
Well  Sustained 

Claude  Neon  Lights,  Inc.,  reports  that 
consolidated  sales  by  itself  and  its  as¬ 
sociated  companies  in  the  United  States 
for  the  year  ended  December  31,  1930, 
amounted  to  $15,349,497.  For  the  year 
1929  total  sales  were  $15,778,893. 

Reports  so  far  received  for  1931  in¬ 
dicate  that  sales  this  year  will  show  an 
increa.se  over  the  corresponding  periods 
of  either  1929  or  1930. 

T 

New  Equipment 
to  Serve  Harvard 

New  and  improved  power  station  equip¬ 
ment  to  meet  the  increasing  demands  for 
service  in  connection  with  its  recent 
contract  for  the  entire  power  and  steam 
heating  requirements  of  Harvard  Uni¬ 
versity  has  been  installed  for  the  Cam¬ 
bridge  Electric  Light  Company,  which 
is  part  of  the  Associated  Gas  &  Electric 
system. 

The  new  equipment  includes  two 
Stirling  boilers  designed  for  448  lb. 
steam  pressure,  a  12,500-kw.  turbine  and 
a  special  2,500-kw,  back-pressure  unit 
which  acts  as  a  reducing  valve  for  the 
steam  for  heating  the  buildings  of 
Harvard  University  and  several  small 
industrial  plants.  In  order  to  accom¬ 
modate  the  new  equipment,  alterations 
were  made  to  the  power  house. 

T 

Vulcanized  Fiber 
Specifications  Issued 

Standard  dimensions,  tolerances  and 
specifications  for  vulcanized  fiber,  sheets, 
tubes,  rods  and  rolls  are  given  in  a 
revised  pamphlet  just  issued  by  the 
National  Electrical  Manufacturers’  As¬ 
sociation.  The  specifications  give  stand¬ 
ard  values  for  mechanical  and  dielectric 
strength,  specific  gravity,  hardness  and 
water  absorption  and  the  methods  to  be 
used  in  testing. 

This  pamphlet  .supersedes  the  third 
edition,  issued  in  January,  1930.  It 
contains  several  new  rules  on  tolerances 
for  diameters  of  vulcanized  fiber  tubing 
and  rods,  standard  length  of  sheets,  and 
minimum  dielectric  strength  for  thin- 
weight  fiber  and  fish  paper. 
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The  standards  were  formulated  by  the 
vulcanized  fiber  section  of  the  associa¬ 
tion,  whose  membership  comprises  a 
preponderance  of  the  manufacturers  of 
this  material  in  the  United  States, 
Copies  may  be  obtained  by  applying  to 
the  National  Electrical  Manufacturers’ 
Association,  420  Lexington  Avenue, 
New  York, 

T 

Export  Association 

For  the  purpose  of  exporting  electri¬ 
cal  equipment  and  goods,  the  Electrical 
Apparatus  Export  As.sociation  has  filed 
papers  under  the  Webb-Pomerene  law, 
the  export  trade  act,  with  the  Federal 
Trade  Commission.  The  association 
will  maintain  offices  at  120  Broadway, 
New  York. 

Officers  of  the  association  are: 
George  H.  Bucher  and  George  H.  Mag- 
ner,  managers ;  H.  F.  A.  Schoenfeld, 


UNDER  the  head  of  new  features 
established  during  the  year,  the 
report  of  the  Building  Department  of 
Baltimore,  Md.,  for  the  year  1930, 
recently  published,  gives  specific  credit 
to  the  improved  armored  bushed  cable 
as  a  type  of  wiring  which  has  been 
helpful  in  increasing  the  department’s 
record  for  providing  the  public  with 
greater  safety  in  building  construction. 
During  the  winter  of  1928-1929  the 
Electrical  Inspection  Department  of 
Baltimore  placed  severe  restrictions  on 
the  use  of  the  braided  type  armored 
cable,  claiming  it  was  a  fire  hazard  for 
use  even  in  the  outlying  residential 
districts. 

In  the  spring  of  1929  the  armored 
cable  industry  announced  a  new  type 
Kraft  paper-wrapped  cable  with  heavy 
metallic  armor  and  provided  with  insu¬ 
lating  bushing  between  the  conductors 
and  the  armor  at  each  termination  of  the 
armor.  Due  to  the  interest  and  com¬ 
bined  support  of  the  electrical  industry, 
including  central  stations,  contractors, 
whole.salers  and  inspectors,  a  revised 
code  made  mandatory  the  use  of  only  the 
bushed  type  where  armored  cable  was 
used. 


manager  and  supervisor.  Members  of 
the  association  are:  Westinghouse 
Electric  International  Company  and  the 
International  General  Electric  Company, 
Inc.,  New  York  City. 

T 

Biddle  Issues 
New  Bulletins 

Four  amply  illustrated  bulletins 
dealing  with  recent  developments  in  the 
instrument  field  have  been  issued  by 
James  G.  Biddle  Company  of  Philadel¬ 
phia.  One  discusses  Frahm  frequency 
meters,  showing  the  operation  of  these 
instruments  in  considerable  detail.  An¬ 
other  describes  “Jagabi”  speed-measur¬ 
ing  instruments;  a  third,  the  1,000-volt 
“Super-Meg”  insulation  tester,  and  the 
fourth,  “Pointolite”  lamps.  All  are 
thoroughly  descriptive  and  include  price 
lists. 


In  the  report  Walter  G.  Hammond, 
building  engineer,  stated  that  the  cable 
is  now  deemed  as  acceptable  in  high- 
risk  districts  as  in  other  parts  of  the 
city. 

T 

Westinshouse  Orders 

An  order  amounting  to  well  over 
$100,000  has  been  placed  with  the 
Westinghouse  Electric  &  Manufacturing 
Company  by  the  Southern  Sierras  Power 
Company  for  three  5,000-kva.  power 
transformers  for  the  San  Bernardino 
substation. 

The  company  also  announces  the  re¬ 
ceipt  of  two  orders  for  a  large  turbine- 
driven  dredge  and  auxiliary  equipment. 
Two  20-in.  hydraulic  dredge  pumps,  each 
driven  by  a  550-hp.  Westinghouse  geared 
turbine,  together  with  condensers  and 
auxiliaries,  including  a  300-kw,  turbine 
generator  unit,  were  ordered  by  O’Brien 
Brothers’  Sand  &  Gravel  Corporation, 
New  York. 

Leatham  D.  Smith  Dock  Company  of 
Chicago  placed  an  order  for  a  1.200-hp. 
geared  turbine  and  a  hydraulic  dredge 
pump  rated  at  31,000  gal.  per  minute 
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T  T  T 

Success  of  New  Cable  Featured 
in  Baltimore 


against  a  78  ft.  head,  for  installation  in 
a  dry,  self-unloading  hopper  dredge,  the 
tiiird  of  its  type  in  the  world. 

The  new  Kanawha  Power  Cdtnpany, 
a  subsidiary  of  the  Union  Carbide  & 
Carbon  Corporation,  has  awarded  a  con¬ 
tract  to  the  Westinghouse  Electric  & 
Manufacturing  Company  approximating 
$250,000. 

T 

Year’s  Electrical  Exports 
11.6  per  Cent  Lower 

Exports  of  electrical  equipment 
from  the  United  States  during  the 
calendar  year  1930  amounted  to  $131,- 
977,703,  against  $149,335,894  the  pre¬ 
vious  year,  a  decline  of  11.6  per  cent. 
The  1930  total,  however,  far  exceeds 
that  of  any  previous  year,  being  nearly 
20  per  cent  over  the  1928  total.  The 
December  total  was  down  10  per  cent. 

T 

TRADE  BRIEFS 

F.  H.  Airey,  Los  Angeles  district 
manager  for  the  General  Electric  Sup¬ 
ply  Corporation,  was  chosen  chairman 
of  the  Pacific  Division,  National  Elec¬ 
trical  Wholesalers’  Association. 

• 

Hydrauger  Corporation,  Ltd.,  San 
Francisco,  has  appointed  W.  A.  Kohl- 
hotf  sales  engineer.  Mr.  Kohlhoff  has 
been  associated  with  the  Pacific  Gas  & 
Electric  Company  for  the  past  ten  years. 

• 

Bailey  Meter  Company  of  Cleveland, 
Ohio,  announces  the  appointment  of 
P.  S.  Dickey  as  research  engineer. 

• 

Pacific  Northwest  headquarters  of  the 
Frigidaire  Sales  Corporation  has  been 
transferred  from  Seattle,  Wash.,  to 
Portland,  Ore.,  the  change  having  be¬ 
come  effective  the  first  of  this  year.  At 
the  same  time  Frigidaire  Sales  Corpora¬ 
tion  became  a  wholesale  concern  only 
and  will  handle  its  entire  retail  distribu¬ 
tion  through  dealers. 

• 

Robert  Gair  Company  is  installing  a 
new  700-hp.  high-pressure  boiler  at  its 
Tonawanda  division,  Tonawanda,  N.  Y. 
The  new  installation  will  involve  the 
expenditure  of  $75,000. 

T 


New  York  Metal  Prices 


Feb.  18.  1931 
Cents  per 
Pound 

Feb.  25,  1931 
Cents  per 
Pound 

Copper,  electrolytic _ 

Letd.  Xm.  S.  &  R.  price 

lOl 

10} 

41 

4  60 

.4ntimonv . 

7.  10 

7.  10 

•N’ickel.  ingot . 

35 

35 

Zinc,  .‘‘pots . 

4.35 

4.30 

Tin,  straits . 

26} 

27} 

•tlummum,  99  per  cent. 

23.30 

23.30 

United  Ensineerins 
Earninss  Up 

United  Engineering  &  Foundry  Com¬ 
pany  reports  for  the  year  ended 
December  31,  1930,  net  earnings 

after  depreciation  and  federal  taxes  of 
$2,114,359,  equal  after  payment  of  $90,- 
709  preferred  dividends  during  the  year, 
to  $4.86  per  share  on  416,118  shares  of 
no-par  value  common  stock. 


This  is  a  substantial  increase  over  the 
net  reported  for  1929,  which  amounted 
to  $1,671,887,  equal  after  dividends  paid 
on  preferred  stock  then  outstanding  to 
$3.75  per  share  on  the  common  stock. 
Net  earnings  available  for  the  common 
stock  during  1930  was  benefited  by  the 
retirement  of  2,931  shares  of  7  per  cent 
preferred  stock,  par  value  $100,  which 
reduced  the  outstanding  preferred  from 
15,749  shares  to  12,818  shares,  accord¬ 
ing  to  a  recently  issued  report. 


T  T  T 


Electrical  Manufacturing  Up  9  per  Cent 


accelerated  activity  in  elec- 
.AXtrical  manufacturing  is  indicated  in 
the  reports  of  energy  consumption  in 
this  industry  for  January,  received  by 
the  Electrical  World.  Compared  with 
December,  the  rise  was  9  per  cent.  This 
up-turn  followed  a  decline  during  the 
fall  and  early  winter  that  carried  the 
index  down  progressively  from  152.2  in 
August  to  132.4  in  December,  from 
which  value  it  has  now  risen  to  144.7. 
Gaged  by  the  amount  of  energy  used 
monthly,  which  in  this  highly  motor¬ 
ized  industry  ought  to  be  a  fairly  ac¬ 
curate  measure  of  the  work  going 
through  the  shops,  December  activity 
was  down  13  per  cent  from  August;  in 
January  nearly  two-thirds  of  the  de¬ 
cline  was  recovered.  The  present  status 
is  7.3  per  cent  lower  than  a  year  ago. 

So  far  as  the  returns  permit  of  more 
detailed  analysis,  it  appears  that  gen¬ 
eral  manufacturing  as  done  in  the  large 
establishments  —  including  the  protluc- 
tion  of  heavy  equipment — has  increased 


moderately.  In  fact,  by  far  the  major¬ 
ity  of  individual  returns  show  a  rise, 
which  in  several  instances  was  pro¬ 
nounced.  This  was  definitely  the  case 
in  the  East  and  to  some  extent  in  the 
Middle  West,  though  in  the  latter  sec¬ 
tion  some  of  the  figures  were  somewhat 
smaller  than  in  December. 

Branches  tributary  to  the  automobile 
industry  gained,  whereas  the  manufac¬ 
ture  of  domestic  appliances  seems  to 
have  eased  after  a  spurt  in  December. 
Radio  plants  reporting  seem,  on  the 
whole,  to  have  operated  at  nearly  the 
same  level  for  the  past  three  months, 
though  this  cannot  be  said  of  individual 
factories. 

Comparative  Index  Numbers 


January,  1931  .  144.7 

December,  1930  . 132.4 

November,  1930  . *137.5 

October,  1930  . 140.6 

January,  1930  . 156.2 

December,  1929  . 157.0 

•Revised. 
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Market  Conditions 


ADKI-'lNl'l'E  upward  turn  has  taken  place  in  volume  of  equip¬ 
ment  sales  in  the  Eastern  district,  both  central  stations  and 
^  industrial  concerns  having  increased  their  commitments. 
Some  promising  business  is  in  sight  in  railway  electrification. 
Railway  eciuipment  buying  has  increased  somewhat  also  in  the 
Middle  West  section  and  the  tone  of  business  there  is  slightly  better. 

- Long-postponed  construction  and  repair  jobs  are  beginning 

to  create  substantial  business  on  the  Pacific  Coast.  Improvement 
now  seems  very  definitely  in  process. 

▼  T  T 


PACIFIC  COAST 

-Long-deferred  jobs  arc  being 
figured  by  contractors  and  orders 
for  jobs  already  awarded  arc  being 
placed,  so  that  contractors  and 
wholesalers  report  brisker  condi¬ 
tions. 

— The  past  fortnight  has  been  dis¬ 
tinguished  by  many  large  azvards 
and  looking  back  to  the  early  days 
of  January,  it  can  be  seen  that  the 
improvement,  though  very  gradual, 
has  been  decided. 

Machinery  purchases  include  672-kva. 
induction  regulators  valued  at  $20,000 
for  San  Farancisco,  a  62^-kva.  generator 
outfit  valued  at  about  $25,000  for  a  gas 
engine  company,  a  $60,000  switching 
eiiuipment  sold  through  the  Westing- 
house  .San  Francisco  office  to  the  city 
of  Seattle,  and  a  $160,000  gear  turbine 
drive  sold  by  Westinghouse  to  the 
United  States  Navy.  Major  bids  which 
are  still  being  considered  include  $113,- 
000  fixture  bids  for  the  Los  Angeles 
hospital,  a  $55,(K)0  bid  on  heavy-duty 
electric  ranges  and  an  $18,000  bid  on 
smaller  cooking  equiinnent,  also  for  the 
Los  Angeles  general  hospital,  whose 
awards  have  featured  the  past  week ;  a 
$15,000  award  for  Eureka  street  light¬ 
ing,  and  United  States  Navy  bids  aggre¬ 
gating  half  a  carload  of  dry  batteries 
and  36,000  flashlight  batteries  for  vari¬ 
ous  Pacific  Coast  yards.  Major  electrical 
construction  reported  includes  a  25,000- 
kva.  turbine  addition  to  the  Pasadena 
municipal  plant  estimated  to  cost  $400,- 
000,  a  year’s  requirements  for  a  central 
California  power  company,  a  $75,000 
addition  to  the  Long  Beach  electric 
j)lant,  and  especially  a  $0,0(K1,000  appro¬ 
priation  for  Pacific  Coast  and  Hawaii 
navy  yard  bases,  air  stations  and  bar¬ 
racks.  The  only  electrical  branch  which 
continues  low  is  industrial  building  and 
buying. 

Plans  for  a  projected  $1,016,000 
hydro-electric  plant  and  a  $186,000 
transmisison  line  have  been  announced 


by  Great  Northern  Power  Company, 
Seattle,  with  the  statement  that  construc¬ 
tion  will  be  started  as  soon  as  neces¬ 
sary  engineering  work  can  be  com¬ 
pleted  and  that  power  will  be  furnished 
by  December  of  this  year.  The  plant 
will  be  located  in  the  Cascade  Moun¬ 
tains  in  Snohomish  County,  near  Everett, 
and  a  franchise  for  the  transmission  line 
between  Seattle  and  Everett  has  been 
granted.  Seattle  jobbers  have  been 
queried  on  transmission  wire,  gener¬ 
ators,  transformers,  waterwheel  and  ac¬ 
cessories,  but  no  orders,  it  is  stated, 
have  been  placed. 

Portland,  Ore.,  has  retained  Carey 
&  Harlan,  city  rate  experts,  to  make  a 
power  survey  costing  $25,000  and  the 
city  of  Tacoma  is  considering  bids  for 
asbestos  insulation  in  steam  plant  aux¬ 
iliary,  ranging  from  $20,000  to  $40,000 
in  cost.  Two  street-lighting  installa¬ 
tions,  one  costing  about  $200,000,  in  the 
Denny  Kegarde  district,  the  other  $13,- 
000,  in  Ballard,  are  being  considered  by 
the  Seattle  City  Council.  Motor  and 
apparatus  sales  reported  included  one 
69-kv.  oil  circuit  breaker  to  Puget  Sound 
Power  &  Light  Company,  about  $6,000 
worth  of  miscellaneous  switchgear  to 
Puget  Sound  central  stations,  twenty 
motors,  from  25  hp.  down,  to  dealers 
and  approximately  50  machines  from 
100  hp.  down  to  lumber  mills,  veneer 
plants  and  pulp  mills. 

CONSTRUCTION  PROJECTS 

Southern  Sierras  Power  Company, 
Riverside,  Calif.,  has  approved  plans  for  a 
power  substation  at  Boulder  Dam  to  cost 
$250,000.  Mupu  Citrus  Association,  Santa 
Paula,  Calif.,  plans  packing  plant  to  cost 
$100,000.  Tulare  Utility  District,  Tulare, 
Calif.,  contemplates  a  fund  of  $3,000,000 
for  a  light  and  power  plant,  transmission 
and  distributing  system.  Livermore,  Calif., 
plans  ornamental  lighting  system  in  busi¬ 
ness  district,  using  concrete  standards.  Bu¬ 
reau  of  Yards  and  Docks,  Navy  Depart¬ 
ment,  Washington,  I).  C.,  plans  improve¬ 
ments  in  power  plant  at  Puget  Sound 
navy  yard,  Washington,  to  cost  $75,000. 
Pacific  Coast  Steel  Company,  Seattle, 
Wash.,  has  filed  plans  for  a  storage  and 
distributing  plant  to  cost  $80,(KX).  Grand 
Junction,  Colo.,  plans  electric  light  and 


power  plant  to  cost  $750,000.  Electrical 
District  No.  4,  Casa  Grande,  Ariz.,  will 
proceed  with  construction  of  transmission 
line  to  cost  $250,(N)0. 

❖ 

NEW  ENGLAND 

— Orders  for  industri.m,  EyuiPMEXT 
are  increasing.  Small  motor  sales 
during  the  past  tzvo  zvccks  reached 
a  high  Icz'cl  for  the  year  in  this 
dhtrict,  according  to  one  prominent 
manufacturer.  Heaz’y  electrical 
machinery  orders  are  slack,  but 
negotiations  arc  pending.  Small 
szcitch  and  control  equipment  is 
steady  and  the  volume  of  sales  re¬ 
ported  is  encouraging. 

Recently  an  interesting  onler  for  a 
4,0()()-volt  network  system,  including 
four  1,500-kva.  transformers,  special 
control  eciuipment  and  accessories,  was 
placed  with  a  prominent  manufacturer. 
Central-station  retjuirements  are  attract¬ 
ing  more  interest,  and  according  to  one 
manufacturer  intjuiries  are  quite  active 
for  equipment  for  a  number  of  additions 
and  extensions  to  outside  stations  in  this 
district.  General  schedule  materials  are 
selling  in  good  volume  and  the  level 
maintained  during  the  past  week  was 
higher  than  for  some  time  past.  In- 
(juiries  for  industrial  heating  eciuipment 
are  reported  by  one  prominent  manu¬ 
facturer  and  wiring  materials  for  in¬ 
stitutional  type  building  in  good  volume 
are  under  inquiry. 

CONSTRUCTION  TRO-IECTS 

New  England  Pow'er  Association,  Bos¬ 
ton,  Mass.,  has  filed  plans  for  a  power 
substation  at  Westboro,  Mass.,  reported  to 
cost  over  $60,0(X).  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington, 
D.  C.,  plans  improvements  in  electric  sys¬ 
tem  at  Boston,  Mass.,  navy  yard  to  cost 
$150,000;  also  for  improvement  in  power 
plant  and  system  at  naval  training  station 
at  Newport,  R.  I.,  to  cost  $50,000.  .Stand¬ 
ard  Oil  Company  of  New'  York,  New 
York,  plans  oil  storage  and  distributing 
plant  at  Quinev,  Mass.,  to  cost  over  $350.- 
000. 

❖ 

MIDDLE  WEST 

— The  slight  acceleration  in  gen¬ 
eral  business  noticeable  at  the 
beginning  of  the  month  in  the 
Middle  U’^est  .zection  seems  to  be 
continuing  this  zveck ;  the  volume 
is  increasing  gradually  and  better 
busine.zs  seems  quite  probable. 
.Major  actiz'ities  are  in  an  improz'cd 
position  zvith  some  increase  m 
employment  noted. 

Various  railroads  are  again  coming 
into  the  market  for  a  considerable 
amount  of  equipment,  while  maintenance 
purchases  have  increased.  Retail  trade 
is  not  up  to  expectations,  due  perhaps 
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I,)  unseasonable  weather  conditions,  but 
some  improvement  is  in  sight.  Build- 
itig  construction  work  has  increased 
somewhat  and  a  little  more  optimism  is 
being  evidenced  generally.  The  utility 
companies  are  going  ahead  with  their 
construction  schedules,  while  plans  for¬ 
mulated  for  the  second  quarter  show  no 
decrease  in  activity.  Some  of  the  in¬ 
teresting  items  placed  this  week  include 
three  2,000  -  kva.  oil  -  insulated,  self- 
cooled,  single-phase,  60-cycle,  12,000- 
volt  transformers,  two  100  -  kva., 
4,400-volt,  single-phase,  oil-insulated, 
self  -  cooled,  high  -  voltage  winding, 
75,000/ 1  SO, 000- volt,  series  parallel  test¬ 
ing  transformers,  and  construction  of 
substation  to  cost  approximately  $70,000. 

CONSTRUCTION  PROJECTS 

Edison  Sault  Electric  Company,  Sault 
Ste.  Marie,  Mich.,  has  purchased  municipal 
electric  light  and  power  plant  at  St.  Ignace, 
Mich.,  and  contemplates  extensions  in 
transmission  and  distributing  lines.  Uni¬ 
versity  of  Cincinnati,  Cincinnati,  Ohio, 
plans  equipment  shop  and  distributing  plant 
to  cost  $100,000.  Montana-Dakota  Power 
Company,  Minneapolis,  Minn.,  contemplates 
extensions  and  improvements  in  power 
plant  at  Columbus,  N.  D.,  to  cost  about 
$250,000.  Board  of  Trustees,  Epileptic 
Colony,  Cambridge,  Minn.,  contemplates 
extensions  in  power  plant  to  cost  $150,000. 
Iowa  Railway  &  Light  Company,  Cedar 
Rapids,  Iowa,  plans  power  station  at  Sac 
City,  Iowa,  to  cost  $40,000,  and  will  extend 
transmission  lines  in  Linn  County.  Iowa 
Public  Service  Company,  Sioux  City,  Iowa, 
plans  extensions  in  transmission  lines  in 
Woodbury,  Wright  and  Ida  Counties.  Iowa 
Southern  Utilities,  Centerville,  Iowa,  plans 
extensions  in  transmission  lines  in  Henry 
and  Decatur  Counties. 

❖ 

SOUTHWEST 

— General  conditions  are  the  same 

as  in  the  last  few  weeks.  All  agree 

that  they  are  better  than  the  same 

period  of  last  year. 

Industrials  are  buying  in  fair  quantity 
and  they  state  that  they  are  getting 
ready  for  a  good  demand  on  all  lines  in 
the  early  spring.  Utilities  have  not 
bought  in  any  quantity  yet,  but  there  are 
several  good-sized  contracts  for  ma¬ 
chinery  about  to  be  closed.  The  only 
order  reported  is  one  for  a  synchronous 
motor  and  two  transformers  to  cost 
$11,500. 

CONSTRUCTION  PROJECTS 

Springfield  Gas  &  Electric  Company, 
Springfield,  Mo.,  contemplates  extensions 
and  improvements  in  plants  and  system  to 
cost  over  $200,000.  Arkansas- Missouri 
Power  Company,  Blytheville,  Ark.,  plans 
extensions  and  betterments  in  plants  and 
system  to  cost  over  $400,000.  Burford 
Refining  Company,  Pecos,  Tex.,  plans  oil 
refining  plant  at  Longview,  Tex.,  to  cost 
over  $150,000.  Dallas  Power  &  Light 
Company,  Dallas,  Tex.,  has  acquired  right- 
of-way  for  transmission  lines  around  city. 
New  Orleans.  La.,  plans  port  expansion 
and  imn'-ovement  program  to  cost  over 
$40,000,000. 


EASTERN 

— Contracts  for  electrical  equip¬ 
ment  have  taken  a  decided  turn 
upward  and  the  market  carries  a 
better  tone  than  for  several  months 
past.  Both  central  stations  and  in¬ 
dustrials  share  in  immediate  com¬ 
mitments.  Advancing  actwity  in 
the  iron  and  steel  industry  has 
registered  a  $600,000  contract  for 
electrical  apparatus. 

— Railway  electrification  adds  to 
the  optimistic  developments  of  the 
week  and  some  proinising  business  is 
in  sight.  Marine  account  continues 
under  improved  momentum  and 
manufacturers  of  heavy  machinery 
for  that  service  anticipate  some 
early  commitments.  Wire  and 
cable  shows  better  strength,  and 
early  spring  business  begins  to 
give  signs  of  life. 

The  Pennsylvania  Railroad  will 
advance  its  electrification  program  by  a 
sizable  period  of  time  and  announces 
intention  of  completing  the  New  York- 
Philadelphia  improvement  within  30 
months,  with  estimated  expenditure  of 
$175,000,000  in  that  time.  The  work 
is  estimated  to  require  60,000,000  lb. 
of  copper  for  transmission,  distribution 
and  contact  systems,  as  well  as  for  other 
features  of  the  work,  including  2,500,000 
lb.  for  transformers  and  other  con¬ 
version  apparatus.  The  program  calls 
for  the  purchase  of  240  electric  locomo¬ 
tives  and  electrification  of  80  passenger 
cars.  Baltimore  &  Ohio  Railroad  is 
arranging  a  fund  of  $35,000,000  for 
1931  expansion  and  improvements,  a 
portion  of  the  appropriation  to  be  used 
for  electrical  requirements.  Oregon 
Electric  Railway  has  secured  permis¬ 
sion  to  build  a  30-mile  extension  from 
Eugene  to  Squishlaw,  Ore.,  with  branch 
line  to  Panther,  Ore.,  estimated  to  cost 
$1,231,000. 

ElHott  Company  has  tendered  a  low 
figure  at  $49,^0  for  a  turbo-alternator 
unit  for  the  Philadelphia,  Pa.,  navy 
yard,  other  bidders  being  Westinghouse 
Electric  &  Manufacturing  Company  at 
$55,887,  and  General  Electric  Company 
at  $58,798.  Last  noted  company  has 
secured  an  important  contract  from  the 
Otis  Steel  Company,  Cleveland,  Ohio, 
for  electrical  equipment  for  a  new  con¬ 
tinuous  sheet  mill,  including  tw’o  4,000- 
kw.  motor-generator  sets,  a  number  of 
heavy  mill  type  motors,  varying  from 
250  to  3,500  hp.  rating,  with  complete 
control  apparatus,  switchboard  equip¬ 
ment,  etc.,  totaling  about  $600,000. 
Central  Public  Service  Corporation, 
Chicago,  has  placed  a  construction  con¬ 
tract  for  power  dam  and  power  house 
on  the  Sturgeon  River,  Mich.,  and  will 
install  two  1,600-hp.  waterwheels  for 
turbine  units,  with  accessory  equipment, 
entire  development  to  cost  $400,000. 


Aluminum  Company  of  America,  Pitts¬ 
burgh,  Pa.,  is  the  successful  bidder  for 
aluminum  cable  for  a  736-mile  transmis¬ 
sion  line  for  the  city  of  Seattle,  Wash., 
at  a  price  of  $737,155;  Anaconda  Wire 
&  Cable  Company,  New  York,  the  only 
other  bidder,  tendered  a  figure  of 
$921,961  for  copper  cable. 

CONSTRUCTION  PROJECTS 
Consolidated  Gas  Company,  New  York, 
plans  equipment  and  service  shop  to  cost 
more  than  $200,000.  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington, 
D.  C.,  plans  improvements  in  power  plant 
at  New  York  navy  yard  to  cost  $80,000; 
also,  improvements  and  extensions  in  power 
plant  at  Philadelphia,  Pa.,  navy  yard  to 
cost  $90,000,  and  improvements  in  electric 
system  at  same  yard  to  cost  ^5,000. 
Abbots  Alderney  Dairies,  Inc.,  Philadel¬ 
phia,  Pa.,  has  filed  plans  for  plant  to  cost 
$140,000.  Pittsburgh  &  West  Virginia 
Railroad  Company,  Pittsburgh,  Pa.,  plans 
freight  and  passenger  terminal  at  West 
Liberty,  estimated  to  cost  $1,000,000. 
Bureau  of  Yards  and  Docks,  Navy  De¬ 
partment,  Washington,  D.  C.,  will  make 
improvements  in  power  plant  at  local 
navy  yard  to  cost  $25,000.  Board  of  Dis¬ 
trict  Commissioners,  Washington,  D.  C., 
will  receive  bids  until  March  5  for  electric 
traffic  light  signal  control  apparatus,  as  per 
specifications  on  file. 

❖ 

SOUTHEAST 

— While  the  tone  of  busine.^s  is 
looking  up  slightly  from  that  exist¬ 
ing  in  the  past  several  weeks,  it  is 
not  yet  reflected  in  the  volume  of 
orders. 

A  large  company  in  Georgia  last 
week  ordered  $5,000  worth  of  bare  and 
weatherproof  copper  and  $2,000  worth 
of  aluminum  wire,  while  one  of  the 
smaller  companies  in  the  same  state 
ordered  38,000  lb.  of  bare  and  weather¬ 
proof  copper  wire.  Some  other  power 
company  orders  are  for  $4,150  worth 
of  steel  pins,  $2,350  worth  of  metering 
equipment,  $2,000  worth  of  transformers 
and  $3,220  worth  of  steel  ties.  Jobs  are 
pending  on  wiring  for  airports  in 
Alabama  and  North  Carolina  and  air¬ 
way  beacons  in  South  Carolina,  the 
Alabama  job  involving  $6,000  in  wiring 
materials.  These  contracts  will  be  let 
this  week  probably.  An  industrial  in 
Florida  placed  an  order  for  $2,500  worth 
of  motors  and  an  Alabama  mill  ordered 
loom  motors  and  control  equipment. 

CONSTRUCTION  PROJECTS 
Bureau  of  Yards  and  Docks,  Navy  De¬ 
partment,  Washington,  D.  C.,  plans  ex¬ 
tensions  and  improvements  in  boiler  and 
plate  shops,  and  woodworking  plant  at 
Norfolk,  Va.,  navy  yard,  to  cost  $300,000. 
Page  Power  Company,  Luray,  Va.,  has  se¬ 
cured  permission  to  build  a  hydro-electric 
power  plant  on  fork  of  Shenandoah  River, 
reported  to  cost  over  $350,000.  Martin- 
ville,  Va.,  plans  extensions  and  improve¬ 
ments  in  power  plant  to  cost  over  $100,000. 
Kentucky-Tennessee  Light  &  Power  Com¬ 
pany,  Bowling  Green,  Ky.,  contemplates 
power  plant  to  cost  over  $1,000,000. 
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New  Equipment  Available 


Thermopile  Measures 
Smoke  Density 


Parallel  Shaft  Type 
Master  Geared  Motor 

A  NEW  Master  geared  head  motor  of 
parallel  shaft  type,  built  in  sizes  from 
1/30  to  5  hp.,  single  phase  and  direct 
current,  has  been  announced  by  the  Mas¬ 
ter  Electric  Company,  Dayton,  Ohio.  It 
is  of  1/30  to  20  hp.  in  the  polyphase  rat¬ 
ings,  with  interchangeable  frames  for 
the  same  horsepower  and  speed  in  dif¬ 
ferent  types  of  current. 


This  motor  is  equipped  with  anti¬ 
friction  hearings  throughout,  with  pre¬ 
cision  hall  hearings  on  the  motor  shaft 
and  selected  roller  bearings  on  the 
countershaft.  This  construction  permits 
of  mounting  in  any  position  without 
change  in  con  .struct  ion.  'I'he  gears  are 
of  the  continuous  tooth  herringbone 
type.  W  here  e.xtreme  (juietness  is  es¬ 
sential,  a  composition  gear,  comparing 
favorably  with  steel  in  strength,  can  be 
supplied  at  slight  additional  cost. 

Through  the  u.se  of  a  unique  oil  seal 
arrangement,  positive  assurance  against 
leakage  is  obtained,  according  to  the 
manufacturer.  Because  of  this  feature, 
lubricant  need  he  added  only  once  in 
every  thousand  hours  of  operation. 

V 

Inclosure  for  Open-Frame 
Type  Electric  Motors 

.•\  NEW  ELECTRIC  MOTOR  INCLOSURE  for 
use  on  any  open-frame  type  motor  to 
prevent  the  accumulation  of  dust,  dirt 
and  moisture  on  the  motor  has  been  an¬ 
nounced  by  the  Daun-W'alter  Company. 
Milwaukee,  W’is.  It  consists  essentially 
of  a  specially  designed  corrugated  cop; 
per  cover  over  the  motor  with  steel  end 
walls  and  supporting  base  plate."  At  one 
end  of  the  inclosure  a  cooling  fan  and 
an  outside  combination  guard  and  air 
deflector  is  provided,  'i'he  cooling  fan 
i<5  mounted  on  the  end  of  the  motor 
shaft  opposite  the  pulley  end  by  means 
of  a  special  .shaft  adapter.  The  adapter 


can  be  installed  in  a  few  minutes 
without  disturbing  the  motor. 

By  means  of  the  fan  and  the  air  de¬ 
flector  a  single  path  of  outside  air  dis¬ 
charges  over  the  outside  areas  of  the 
patented  deep-fin  corrugated  copper  con¬ 
struction  over  the  motor,  thereby  carry¬ 
ing  off  the  heat  from  the  interior 
developed  by  the  motor.  The  base 
plate  is  of  heavy  gage  steel  of  box  con¬ 
struction,*  in  which  the  motor  is  placed, 
preventing  the  entrance  of  dirt,  dust  or 
moisture  from  below.  The  complete 
inclosure  is  so  designed  as  to  permit 
mounting  on  motor  slide  rails. 

▼ 

400-Amp.,  7,500-Volt 
Disconnecting  Switch 

A  NEW  DISCONNECTING  SWITCH  with  a 
rating  of  400  amp.,  7,500  volts  has  been 
announced  by  the  W.  N.  Matthews  Cor¬ 
poration.  It  has  a  blade  consisting  of 
two  pieces  of  bus  bar  copper,  ^xT^  in. 
W’hen  in  open  position  the  blade  is  dead 
and  is  insulated  from  the  contacts.  The 
contacts  are  exceptionally  large  and  are 
of  the  flat  surface  pressure  type.  They 
will  not  cause  radio  interference  or 
undue  heating. 

Terminals  are  of  the  cast  copper 
clamp  type  and  are  clamped  with  |x|-in. 
slotted  hexagon  "Everdur”  screws 
equipped  to  take  either  screwdriver  or 
socket  wrench.  The  terminals  are  de¬ 
signed  to  take  a  No.  4/0  stranded  lead. 
Eor  lead-in  wires  of  smaller  gage,  brass 


thimbles  are  supplied  with,  an  outside 
diameter  the  same  as  that  .’of  these* 
thimbles.  *  .\s  the  .temperature  rise: pf'^ 
the'terminal  carrying' 400-amp.  iis'Well 
below  the  melting- point  ’ of  .tlie  .solder,', 
there  is  no  possibility  of  the  soHleh’ in 
the  thimble  reaching  the  melting  point. 


A  SMOKE  RECORDING  installation  con¬ 
sisting  of  a  mea.suring  chamber  at  the 
stack  or  breeching,  a  recorder  at  any 
convenient  location  and  an  indicator  at 
the  boiler  has  been  announced  by  Leeds 
&  Northrup  Company,  Philadelphia. 


The  mea.suring  chamber,  through  which 
the  smoke  passes,  contains  a  lamp  at 
one  end  and  a  .specially  constructed, 
temperature-compensated  thermopile  at 
the  other.  Heat  radiated  from  the  lamp 
passes  through  the  smoke- filled  cham¬ 
ber  and  falls  on  the  thermopile.  W  ith 
a  constant  heat  source  in  the  lamp,  the 
amount  of  heat  falling  on  the  thermopile 
is  inversely  projiortional  to  the  density 
of  the  smoke.  'I'he  heat  from  the  lamp 
which  reaches  the  thermopile  causes  it 
to  generate  a  voltage.  'I'he  measure¬ 
ment  of  this  voltage  is  the  measure  of 
the  smoke  density. 

V 

Quadrangle  Rectangular 
Angle  Reflector 

A  QUADRANGLE  RECTANGULAR  angle  re¬ 
flector  the  contour  of  which  gives  a 
straight-line  cutoff  of  light  instead  of 
"scallops”  shooting  over  the  top  of  the 
sign  or  area  lighted  is  announced  by 
the  Quadrangle  Manufacturing  Com¬ 
pany,  Chicago,  111.  * 

'I'his  reflector  has  been  found  suit¬ 
able,  it  is  claimed,  for  floodlighting  of 
service  stations,  used  car  lots,  produc¬ 
tion  areas,  where  overhead  lighting  is 
impractical  because  of  moving  cranes, 
etc.,  barbecues,  miniature  golf  courses, 
athletic  fields  and  other  outdoor  uses, 
including  sign  lighting. 

Q-D  socket  fittings,  horizontal,  verti¬ 
cal  or  outlet  hox  type,  keyless  or  pull 
socket,  will  fit  this  reflector,  which  j" 
made  in  four  sizes,  ranging  from  .sd 
watts  to  500  watts.  W'ith  horizontal 
type  socket  fitting  this  reflector  is  re¬ 
versible. 
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